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ruBLismNo .offices.  CLUN  HOUSE,  SURREy  STREET,  STRAND,  LONDON,  W.C. 


France.  Parii :  u,  Rue  de  la  Banque. 
GouiANY,  Berlin  :  13.  Unter  den  l.in.trn. 
KllSMA.  St.  Pttenfcurr;:  14,  Ne»»*y  Prospect 
Italv.  Rome  :  307  Corao. 
AUSTK1A,  Vienna  :  Kirntnerttrasse,  nr.  30. 


INDIA.  Calcutta  :  Tharker,  Spink  ft  Co. 

Bonibav  :  Thackcr  ft  Co..  Ltd. 
SOUTH  AFKJCA.  Cape  Town  :  Gordon  ft  Gotcb. 


CANADA  :  Montreal  Newt  Company. 

United  States.  New  York  :  International  Newt  C*. 

Chicago  t  Subscription  Xtwi  Co. 
AriTHAl.IA.  Melbourne:  Cordon  ft  Ootch. 
STHAlrbSETTLEMKNTS.SIngapore:  Kelly  ft  Watlh,  Ltd. 
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TEL.  ADDRESS:    "LOCO.,    LEEDS.' 


HUDSWELL,  CLARKE  &  Co., 

RAILWAY    FOUNDRY,    LEEDS. 


LTD. 


Of  all  sires  and  any  gauge  of   Railway,  of  greatly  improved  Construction,  for  Main  or  Branch  Railways,  Contractors. 
Ironworks,  Collieries.     Prices,  Photographs,  and  full  Specifications  on  application. 


LOCOMOTIVE    ENGINES, 

reatly  improved  Construction,  for  Ma 
rices,  Photographs,  and  full  Specificat 


Id 


SOLE    MAKERS    OF    THE    "  RODGERS "    PULLEYS    (Registered)- 

Wrought  Iron  throughout,   Rim,  Arms,  and   Boss. 

ALSO    "ETCHELLS"'    NON-DRIP   BEARINGS,    SHAFTING,    AND   ACCESSORIES. 


MILLING   CUTTERS, 


High  Speed 

or    ^       «^ 

Ordinary  Steel. 

E.  G.  WRICLEY  &  CO.,  Ltd., 

Foundry  Lane  Works, 
SOHO,    BIRMINGHAM. 


Sankey's  Fire  Bricks  and  Fire  Cements. 

Every   Description    of  FIRE-CLAY  GOODS.  STOCK    UNEQUALLED, 


VARIOUS   BRANDS 


•SANKEY    •       I 
LONDON  E.        I / 


Engineers'    Designs   made   to   Order  of   the  bes 
Fire-resisting  Materials. 

WRITE     FOR     NEW     CATALOGUE. 


J.   H.    SANKEY   &    SON,   Ltd.,  £&  Essex    Wharf,    CANNING    TOWN,    E. 

ESTABLISHED      1857. 


March  ;,,  1965. 
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Mr.  G.  H.  HUGHES,  M.l.Mech.E., 

Consulting  and  Organising  Engineer  for  Water 
Works  and  Industrial    Undertakings. 

97,    QUEEN    VICTORIA    ST.,    LONDON,    E.C. 

Telephone  No.:  5754  Bank.  Write  for  particular?. 

ED.       BRAND.     35,  SHAKESPEARE    STREET, 
*-■»■      ■#«*»«■■*!  MANCHESTER 

Modern  Wire=WorKing    Machinery, 


Inquiries  Solicited. 


Teles. 


JH 


M& 


PUNCHING  fir 

SHEARING  Machines. 

STEAM  HAMMERS. 

Shipbuilders' 
MACHINE    TOOLS. 

DAVIS  &  PRIMROSE, 

Leith  Ironworks.  EDINBURGH 


UNICA    SILENT  GEARS 

Euual   in    STRENGTH  to,  and   MOKK    DURABLE  than 

Cist    Iron    Gun    Metal,  or    Rawhide. 

NO  SIDE  PLATES  OR  BUSHES:    UNAFFECTED  BY  OIL! 

Have    stood    test   of  four   >cars. 

J.    B.    HAMILTON   &   CO., 

verdlnlX'T. ,         '45-  Cannon  St.,   LONDON. 

Dgie   Locomotives  for  Short  Curves.     A  large 

number  of  these   Bournes  have  been  built   to  NARROW    and   to 
NORMAL   OAUOB.— For  full  particulars,  anj  for  Licences.  &C    address 


Doei 

the   HAGANS   LOCOMOTIVE  W'ORKs    ERFURT,  GERMANY 

g  Engineers 

r-in-Lhief   of    the 


M 


elvillc  and  Macalpme,  *- 

and    NAVAL    IR< 
BIS    Walnot    s,    ,i       I'i 
ear-Admiral    GKom.K    W      Mi.imi  i  i 
r.-.i  states  Navy.and  John  H    Mac  uj 


:  best 

tol  Bun 


111  si: 


GRAHAM,  MORTON  &C°, 

Head  Office  and  Workt,     LEEDS. 
Mmkerm  mad  Erectors  of  mil  Classes  ol 
CONVEYING    PLANTS.    COAL    HANDLING    PLANTS. 
AERIAL  ROPEWAYS.   &e.,   &e.    


PAGE    6    ROWLINGSON, 
Chartered  Patent  Agents. 

Mr.  Page,  who  is  a  Whitworth  Exhibitioner  and  an  Associate  Member 
of  the  Institute-  or  Civil  Engineer-,  has  hid  a  large  experience  as  a  Practical 
Mechanical  Ennsneer,  and  is  specially  qualified  to  deal  with  the  most 
intricate  mechanical  problems  successfully.  Write  /or  Handbook  of 
Information   Free. 

28,    NEW     BRIDGE    STREET.    LONDON,    E.C.. 


'IVTINNES-DOBBIE' 
INDICATORS. 


In  Two  types  :  Es 


Special  Indicators  for  Gas.  Winding, 

and  Ammonia  Engines,  and  for 

Molor.Cars. 

DOBBIE    MclNNES,  LIMITED, 

45.  BOTHWELL  ST..  GLASGOW. 


WAYGOOD  LIFTS 

APPLY  FOR  CATALOGUE. 
FALMOUTH    ROAD,    LONDON,    S.E. 


BABCOCK    &    WILCOX,   Ltd. 

PATENT  WATER-TUBE  BOILERS. 


ill  purposes,  and  Bred  with  all  kinds  of  fu 
(.tff.vi.nis  Manh  l-ti 

HEAD    OFFICES     Oriel    House,    Farnngdon    Street,    LOHDON, 

WORKS- Renfrew.  SCOTLAND. 


GHEAR     ROWER. 

SMITH'S 

Backus  Water  Motors 


1  16  to  10  H.P. 

iny  class  of  Machinery,  and 
k  on  15  lb.  pressure. 


Will  drive  an; 

ERIC  S.  A.  SMITH,  engineer, 

BRIDLINGTON 


TRANSPORTERS. 

SCO  our  Advcrtiaoment  appearing   Mnrch   17th. 


TEMPERLEY    TRANSPORTER    CO 


72.     BlahopsKatc     Str 


LONDON,      EC 


The  a 


I  L  1        Scotc 

ctes  /  to  _s 


Scotch  &  Irish  Oxygen  Co..  Ltd.,      I 


>U 


ROSEIIILL  WORKS.  GLASGOW. 

for  Cas  Bottles,   Refrigerating   Plant,  etc. 
In  Bronze,  Steel,  and  Aluminium. 

Reducing  Valve*.  Keys,   and    all   Fittings  for  Compressed  Gas 
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JM 


"ZECO" 
Brand. 


Blue  Planished  and  Glazed 
Steel  Sheets  for  Lagging 


and  Covering  generally. 
ZEITZ  &  Co.,  21,  Lime  St.,  London,  E.C. 


BRETT'S   PATENT   LIFTER  Co.,  LTD., 

COVENTRY,    ENG. 

Speciality— 

FORGING     PLANT. 


ur  Advertisement  appearing  March   I7th. 
SEND  FOR   LATEST   CATALOGUE. 


MOULDERS'   LETTERS  AND  FIGURES. 

Marks.  Name  Stamps,  Branding  Irons.  Sets  of 
Letter  and  Figure  Punches  brass  Labels  and 
Time  Checks,  hmbossing  Presses,  Ulis  and 
Seals.  Brass  Name  Plates,  Stencil  Plates,  Inula 
Rubber  Stamps. 

EDWARD     PRYOR     &    SON, 

68,  West  Street,  SHEFFIELD. 


THE    PHOTOGRAPHING    OF 
MACHINERY,  6c, 


.NDERTAKEN   BY 


Messrs  ELLIOTT  &  FRY 


distance  being  no  object. 


ONLY    ADDRESS  I 


55,  Baker   Street,    LONDON,  W. 


PHOTICS.    LONDON. 


Heating     Apparatus 

BOILERS 


VERTICAL  STEAM  BOILERS 


CAST=IRON 

COLUMNS, 

STANCHIONS   AND   GIRDERS 

Head,  Wrightson  &  Co..  Thornaby, Stockton  on-Tees. 

SHONE    PNEUMATIC   EJECTORS 

FOR    RAISING  SEWAGE,    SLUDGE,  WATER,  &c. 

Air    Compressing    Machinery 

FOR  ALL    SERVICES. 

HUGHES  &  LANC3STER 

47.   VICTORIA    STREET.    LONDON.    S.W. 


WALTER  SCOTT,  Ltd, 

Rolled   Steel   Joists,   Channels,    etc 


LEEDS  STEEL 
WORKS  LEEDS, 
ENCLAND. 


Mild  Steel    Blooms 


Slabs,   Tinbnrs.    Rounds   and   Flail. 


Speciality:   TRAMRAILS. 


GUARDS 


|^WWW»l»WW< — —, 
FOR    SAWS,  | 

PLANERS    AND 
MOULDERS. 


M.  GLOVER  &  CO.,  P»e.i...    LEEDS. 

-i-ii-.-n    i- 1  i~  j  iL—i.(i.i~i_rw-n~i«~  -   -r  i—  «-i 


Rochester  Card    \ 

Bundy  Key  I 

Signature  RECORDERS. 

Journey 

Speed 


For  further  particulars 
.  .  of  our  .  . 


TIME  RECORDERS 

see  our  whole  page  Ad.  on  March  17th.         ^^■■^^■■■^■■■■1^' 

Recorders,  ltd.,  m.  a™,  victor.. 


LONDON.  EC. 


WELCOME 

ALL     VISITORS     TO 

OUR    WORKS 

WHO    ARE    INTERESTED    IN 

LATHES. 

JOHN  LANG  &  SONS'lHsaow. 


Particulars 


MarlH  3,  1905. 


PAGE'S 

\ 


WlSMyTf        Miscellaneous 


The    "SHAW"    Patent  Steam 
=   Valves  .  . 

iBiBM       With    Renewable    Seats.    Interchangeable 
Concentric    Valve,    Compound    PacKlng 
m  I^B  to    sP'nd|e.    Special     Metal,     and    High. 

'flip  Class  WorKmanship. 


JM. 


Try    Them   !      Sent  on  Approval. 


Specialities  for  High  Pressure  Stea 

JOSEPH  SHAW,  A.J^v&K,  HUDDERSFIELD. 


Refuse  Destructors. 


Write    for    particulars    to  : 


Dynamos 


Motors 


NEWTON 

BROS., 

DERBY. 


Panenrees*  Manufacrurera  of 

The  EBONESTOS'i NSULATOR 

Re^N?  ■2.Z2.2.6.  t 
sz==z-     Suitable  forBushin 


m^3    2Z,  Roso  roan  ST, 
Clcrkenttjcll,  LONDONUcErtf. 


OIL-SEED-AND-CAKE    MILLS. 


«  Rose,  Downs  &  Thompson, 


"r  Old   Foundry.    HULL,  Z 

and  m 

<         12,  Mark  Lane.  LONDON.  E.C.  ^ 

g 

WATER    SOFTENING    PLANT. 


HEENAN  &  FROUDE,  Limited, 

4    Chapel  Walks,  MANCHESTER. 


Works:     MANCHESTER   and  WORCESTER. 


BRADBURY  &  CO., 


LTD. 


Capstan 

Lathes  and 

Labour 

SavingTools. 


WELLINGTON 
WORKS. 
OLDHAM. 

LIstB  Free. 


HIGH-CLASS 

New    M achine    Tools 

IN    STOCK     FOR    IMMEDIATE    DELIVERY. 

THOS.  w.  WARD,  LIMITED, 

ALBION    WORKS. 

SHEFFIELD. 


d 


HARTNESS 

AUTOMATIC  OPENING  DIE 

ma  \ii  devised 
for    tin-  production  "i    screw  threads. 

JONES  &  LAMSON  MACHINE  CO., 

JUBILEE    BUILDINGS, 

97,    Queen    Victoria    Street,   LONDON. 
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CONTRACTS. 


W 


ESTERN  VALLEYS  (MON.)  SEWEK- 

AGE  BOARD. 

CONTRACT    No.    I. 

CONSTRI  i  riON  i'l    MAIN  c  Mil  -A  1. 1.  AND  BRANCH  SI  WERS. 

Nolio    i-  H 

Hoard  :ire  prepared  to  rece  ■     i  I    .hi            Ibe  CONSTRUCTION 

of  the  above  WORK>  M    n  Outfall  &     ei     I 

Sewer,  and  Sea  » >.".:.<  mark  in       Bristol 

Nantygloto  Iberbn 


steel  pipe 
with  I'u'i 


A  limited  number  t  nl\  •■!  the  cjuanlitics.  specifications,  schedules,  and 

v  be  ol  I  lined  from  the  above 

Engineers,    on   deposit  ol    (.'.-5  (crossed  cheque  only),  winch  will  be 

leturned.  alter  .1  conii.ici  ha- 1  unentered  Into,  to  every  person  who  has 

sent  in  a  bona  fide  lender,  and  has  returned  the  documents  entrusted 

Sealed  Tenders  on  the  forms  supplied,  endorsed  "Tender  for 

Sewerage  Works,  Contract  No.  1,    are  to  be  delivered  at  my  offices,     1. 
Stow  Hill,  Newport,  Mon.,  "n  or  before  n  a.m.,  on  Saturday,  the  8th 

il, 5. 

the  Board  do  not  bind  tl. cm-elves  to  accept  the  lowest  or  any  Tender, 
lis  10th  day  ol  February 

T.  S.  EDWARDS. 
Clerk  to  the  Western  Valleys  (Mon.  1  Sewerage  Board. 
24,  Slow  Hill,  Newpr 

AXBRIDGE  UNION    RURAL    DISTRICT 
COUNCIL. 
HIGHBRIDGE   WATER    SUPPLY. 
CONTRACT  No.  r. 
TENDERS  are  invited  1. 1.  SUPPLYING  about  600  TONS  of  CAST 
i 
rid|  I    1  Hi^libndcc  -!  at"  ■■!.  mi  ,,|i  ,  .   Mu,  ..  ert  p|,„  ,. 

Specification  and  Qu  tnt  '  '    '■  Tendi 

ieer,  a.   Powell,  mici      ;    1  :  u   sin-it  t.-ik-.m. 

Green,  Bristol,  between  the  hours'^  :     ■   ,1      1     ■•.  1  s  it   ,,1,0  - 

Sealed  Tenders,  endorsed  "Tender  fori         I         Pipes,"  to  be  senl 

befoi    11.,   1  |th  daj  "i  March. 

.  .1.         .'    .  ;    1    I!    i-l     quantities 

which  sum  will  be  n  1  »i        '    Tender. 

The  Council  do  not  bind  themselvi     to  si 
Tender. 

Will  IAM    II   1      I 

Clerk  to  the  said  Couni  il. 
i 

BROADSTAIRS      ANT)      ST.       PETER'S 
URBAN    DISTRICT  <  OUNCIL. 
RUMFIELDS  PUMPING  STATION. 
PUMPING  MACHINERY. 

CON    ["RUCTION    in-  LIVERY,  and 

1        II'  IRI/ON  I   \I.    T.WIll   M 

.  1  ,  (  ONDENSER    WELL   PUMPS,  and    all 


PI  mis  <  an  be  obtained 

1      P    ' m.  M.lnst.C.E.. 

s  W.,  on   payment    of   a 

■    •■  from  wh bon&fidt 

1 .  ...  received  on  or    beiore  the  d 

icessary    as  only  a  limited  nun: 


delivered  at  t 


SKINNER, 

Clerk  01  thi 


BRUMBY  AND  FRODINGHAM  WATER 
SUPPLY. 

™   Urban    1  1  ouncil    invite 

ri-.NIH-l:-    1        'i       MAM    I  AiTURl-      ,    .1     ,.,.,  ,-,,., 

55°  "lN> "  rv  '  ";"s  wulr     : 


x,  C.E..  of  Bngg,,  ,  .,  dep..sii 

rned  on  receipt  of  a  6oi.fi  fide    I 


t  forms  supplied,  endors,  d    Tender  tor 

""■-'  in-  ''  1  the  roth  March    10 

I  '    bind   themselves   to  accept   the   1-iwest    . 

G.  S.SOWTER 
Bneg,  February  15II1, 1905.  Cli      to  the  Co,, 


UXB  RIDGE     URBAN     DISTRICT 
COUNCIL. 
Subject  to  thi    sanction  ol   the   Local   Government   Board  lor  the 

i. lamed 
1    ■     1  II  Mil-  RS    for     il  1     1 

I' .MM  .  , PI   Ml"-       i.,l   .. 


VI-  I. -II 


Mr     F.   S.    COI  1  1-  iv    M.I,       ll-      -      I  VV,  -11,    11-1. 

1  e  inspected,  or  t 

upon  the  depo  hichwillbe  return. 

:    Irvered    on   or   helor,     , 
the  Ilth  of    Man  I       ,    .     ,    t.     U      I      HMf,  1  ■      I-  .,, 
District  Council     1  -      Higl     Street.   I 
Pumping  M  . 

W.  T.  HARVEY, 

Clerk  to  the  Board. 
The  Council  do  not  pledge  themselves  to  accr 


WIMBLEDON     URBAN     DISTRICT    COUNCIL. 
ENGINEER  AND   SURVEYOR'S  DEPARTMENT. 

THE  WIMBLEDON  URBAN  DISTRICT 
COUNLII     mil,    1  KXDIRSfoi    the  SUPPLY      old   FIXING 
ofa  PUMP  to  rai  -eScw.rcc  Slud.cc. 

Specifications    and    conditions  to    he    oht.i     . 
C. H.  Cooi'l  R,  M.I  C.E.,  EnginecrandSurveyor  to  the  Council, Council 
Offices.  Broadwav  ,  Wimbledon. 

Tenders,  endofsi  ,1  "S  udge  Lift."  and  add  Chairma 

of  the  Road  and  Drainage  Committee,    must  be  deliver,  ,1 

■ vriiuri.i-  ,  the  ,  i;h  day. 

The  Council  do  not   bind   lieniselves  to  accept  the    lo 
Tender. 

By  order. 


II    COOPER,  M  I  C.E. 
Engineer  and  Sin  \ 
nbledon, 
i  tist,  1,105. 


/BOUNTY 

CdR 


BOROUGH 

SHIELDS. 


OF       SOUTH 

CORPORATION      ELECTRICAI       SUPPLY       AND     TRAMWAYS 

III -PARTMI  M 

11 ,    1  ORPOR  Mi'  '  -    to  receive 

Tl-Mil-Rs  11         I   I  .  I  ',    I'l  I  1\  KRV     md  ERECTION   or  the 

I, HI  OWING  Pi   \NI 

I    l-l'l  \     HKI'iUIMI  Nl 
1  ,  ,M  1   ICT  \  .  07  -One  Mull    ■ 

Chlmnev  .and  Mountings. 
■      Two    Mi'l  - 


Traction  '  i 
Two     550  kw.       I- 


I 


''  ■■ 
1  R.Witt  ns    HI  I'ARIMI  VI 
CONTRAC1  '  1 

T.  ucks. 

I 

I    H.  C\\\  rlIRA,   M  I  !•:  E 

1,  ,,  .         1  ecr,  South  si  Iclds    on  pavmcnl  of    Two 

urn  will  b<  returned 


l.icll    SU 

.led  and  endorsr  rl  -  Tender  for 


S»:'. 
I  .  Ilemsi 


MARCH  3.  IC05 
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Contracts 


f  REA 


AT    WESTERN     RAIL  W  A  Y  . 


1RECTOK- 

SUPPLY.  Iil.l.IVEKY.  and   ERECT  I" 
FOLLOWIXG  !         .  1 
Station  at  Pa  stations  and  Distributing 

SPECX.     11.— Hieh  ami  Low  Ten-:  :i  vPhase  and  Direct-current 
aids  and  Battery  Boosters  at  Park  Royal.    All  Sec- 
lions  must  1  ^  ten< 
SPECX.  -  and   High   and    Low 

id  Ligh.mg 
land  Park  Royal  and 
tendered 

Phase  and  Direct-Current 
Bush,  and  Old  Oak 
Common  Sub-stations. 

s  He  and 

- 
Shepherd  -  t  sh  S 
I  foi   .1   possible,   but  Tenders  for 
for  Sections  B  and  C  together  « 
sidered.    1       c  I  ot  accepting  a  Tender 

- 
Copies  of  the  S]  _s  and  General 

Conditions  can  be  obtained  on  and  after  Tuesday,  the  14th  instant,  at  the 
offices  of  the  Consulting  Enginea  Jenkiv-  .7 

,    1.  ani  4  pm., 
i  Two  Guineas  1 'or  each  Specification    v.-! 
1  unde'd  on  the  receipt  01  a  bona  ndc  Tender.      The  fee.  which  must  be 
raid  by  cheque,  will  not  be  returnable  until  the  Tenders  have  been 
!  upon. 
Tenders,  ad.- 
Paddinglon  Station.  \V. 


'     .'         N 
donol  bind  tl  emseives  I     accept  the  lowest 


:  Monday,  March  I 


Paddington  Stali. 


BOROUGH      OF      MARGATE.— WATER- 
WORKS DEPARTMENT 

- 

HEDULES  for  the  year 


I       tings. 
■ 

ttings. 

' 

der  .upon  which  alone 
I    ndcrs  will   t.  he    made  to  the  Eog 

I 

ock  p.m.  on 

•    ' 

I  -uch  Tenders 
Ik  tit. 


hi  ROPOL11  \N   BOROl  GH    I  STOKE 

NEW IX'.  MX 

1 
:  i 


M 


■  m 

'■        !  ■'.  I 


H 


\MMKKSMITH   BOROUGH  COUNCIL. 

INEERS    AND    CONTRACT 
"The    Bor      . 

TIOXAL  STEELWOK1  n  of  Additions 

gh  Electricity 

' ''   w-  ■   v     e 

ind  a  copy  01  the  Speci- 

oDtainedonapplicati.  n  to  Mr.  H   Mair,  M  I  I 

it  of  21s..  which  will  be  returned  on  receipt  01  a  bona  fi.lt 
Tender.'  _   .,      ,, 

Sealed   Tender*,    endorsed   -Tender    lor    Boiler-H 
delivered  to  1 

The   Com.    ■ 


cH.UKS. 


QREAT    NORTHERN     RAILWAY    COM- 
PANY (IRELAND). 
■ 
of   3000  TUN- 

I         - 

payment  of  1*.  each. 
Tender*  should  be  delivered  to  the  undersigned  1 

The  Directors  do 

T.  MORRISON. 

1 


t  later  than  I 


APPOINTMENTS     OPEN. 

CITY     OF      LEEDS.— THE     CORPORA- 
TION ar<   about  to  design  and 

el 

to  obtain  the  lo  appoint  an 

KNGIXEEK. 

i.te.i 
system  and  with   the  experiment-  which    b  n 
consider    the    scheme   which  ha-  I 
them  tl  ere  in  and  0 

.11  time  to  time- 
be  given  tc  him  in  conuection  with 
ment  and  all  other  matters  connected  iwth  tl 

work  under  an  ould  decide  to 

III  be  respon- 

\r„„; 
1'he  rcmunera 


' 

Town  c 1 


BOMBAY,     BARODA,     AND      CENTRAL 
INDIA    RAH  WA, 

'■ 

:  .     '  .     '      - 

!     t 


■ 

,'      .  .1 

- 
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BUYERS'    DIRECTORY. 


NOTE.-7/>e   di.'.'.iv   «J:r.l,v»wll    e/   the  firms  menlio\ 

Alphabetical  Index  to  Advertisers  on  pages  23  "»■<*  2 

/«  order  /a  assure /air  treatment  to  advertisers,  each  firm  i 

Advertisers  who  prefer,  houerer.to  be  enleicd  under  tuc 

lor  each  additional  section. 


nd  teadily  by  re/ertnee  1 


indexed  under  its  leading  speciality  only, 
ci  mere  diluent  sections  can  do  ?o  by  an  t 


Artesian  Well  Machinery. 
John  Z.  Thorn.  Patricroft,  Mam 


Binnev  &  Son,  Catherine  Street.  City  Road.  Louden.  E.C. 
Fleming,  Hnkbv  &  Gondall.  Ltd.,  West  Grove.  Halifax. 
Gilmour,  W.  &  O.,  St.  (olio's  Hill,  Edinburgh. 
Rosscndale  Belting  Co.,  Ltd..  10,  West  Mosley  Street.  Manchester 

Boilers. 

Clayton,  Son  &  Co.,  Ltd..  Leeds  City  Boiler  Works.  Leeds. 

Grantham  Crank  \  C"..  Ltd  .Grantham. 

Hartley  &  Sngden,  Ltd  .  Halii  rx. 
John  Thompson.  Wolverhampton. 
Boilers  (Water-tube). 

Babcock  &  Wilcox,  Ltd.,  Oriel  House.  Farringdon  Street.  Londo 

E.C. 
Cochran  &  Co.  (Annan),  Ltd.,  Annan.  Scotland. 

Bolts,  Nuts,  Rivets,  etc. 

Herbert  W.  Pcriam.  Ltd..  Floodgate  Street  Works.  Birmingham. 
T.  D.  Robinson  &  Co.,  Ltd.,  Derby. 

Books. 

Crosby  Lockwond  &  Son.  Stationers'  Hal!  Court.  London,  E.C. 
Griffin.  Charles.  \  Co  .  Exeter  Street.  Strand.  W  .C. 
New  Zealand  Mm.     I,Y,  ord.  Wellington,  New  Zealand. 
Spon,  E.  &  F.  N.,  r.-:   Strand,  W.C. 
Cables. 

St.  Helen's  Cable  Co..  Ltd..  Warrington,  Lancashire. 

Case-Hardening  Compounds. 

Hy.  Miller  &  Co..  Millgarth  Works.  Leeds. 

Catalogues,  Printing,  &c 


Spottisv..     1  \      n.  v.. \  New  Street  Sq 

Chucks. 

Fairbanks  Co..  78-S0,  City  Road,  London,  E.C. 

Cisterns,  Tanks,   &c. 

F.  A.  Keep,  Jnxon  &  Co.,  Barn  street,  Biimlngbam. 
Clutches  (Friction). 

David  Bridge  &  Co..  Casllclon  Ironworks,  Rochdale,  Lancashire 
Colliery  Plants. 

Graka:.  I     Leeds. 

Condensing  Plant. 


Cranks. 

Clarke's  Crank  &  Forge  Co..  Ltd..  Lincoln,  England. 

Cutters  (Milling'. 
E.  G.  Wrigley  &  Co    Ltd.,  Foundry  Lane  Works,  Soho,  Birmingham. 

Destructors. 

Hi. nan  \  Frourli      :    CI  apt!  Walks,  Mai 
Horsfall  Destructor  Co..  Ltd.,  Arnrley,  Leeds. 

Dredges  and  Excavators. 

Delange  &  Cie.  Mo-.,  Hoboken,  near  Antwerp. 
Hose.  Downs  &  I  hi  mpson,  Ltd..  Old  Foundry.  Hull. 


Ejectors  (Pneumatic). 

Hughes  &  Lancaster,  47   Victoria  Street,  London,  S.W. 

Electrical  Apparatus. 

AUgemeine  Elektricitsts  Gesellscliaft,  Berlin,  Germany. 
Broadbent,  T.W.,  Victoiia  Electrical  Works,  Huddersfield. 

Crypto    Electrical   C«,    ,t.    Iyer's    Gateway.    Hermondsey     Street. 

London,  S.  F. 
Gent&Co.  Ltd..  Faraday  Works,  Leicester. 
tirecrrwood  S  Hatley.  Ltd..  Albion  Works,  Leeds. 
India  Rubber,  Gutta  Pen  Ira,  aird  Telegraph  Works  Co.,  Ltd.,  lire 

Silvertown.  London.  F. 
Mather  &  Piatt.  Ltd..  Sail,  id  lion  Works,  Manchester. 
Matthews  .v  Yates.  Ltd..  Swintorr,  Manchester. 
M  ■  I  W..G1  rniany, 

Naidt?  1  1  ;  Queen  Street,  London,  E.C. 

Nev.1   nBrotha     Full  Street,  Derby, 
I'loi,,.],  ■;.        „  lining  l  0  .  Bradford,  Yorks. 

Simplex  Steel  Conduit  Co  .  Ltd  ,  20,  Buckler  sburv,  London    E.C. 

Sturtennl    Engineering    Co.,    Ltd.,    147,   Queen    Victoria    Street, 

London,  F.C. 
Turner,  Atherton  «  Co.,  Ltd.,  Denton.  Manchester. 
B.  Weaver  id  Co.,  22.  Rosoman  Street,  Clerkenwell,  Lon 

Engineers'  Supplies. 

Aiders,  Ad.,  Wl    lley  1 '..;     1 .1  .1    New  sastleon-Ty  ne 

Engines  (Locomotive). 

Baldwin  Locomotive  Works,  Philadelphia,  Pa.,  U.S.A 
Hunslet  Engine  Co.,  Ltd.,  Leeds.  England. 
Hudswell.  Clarke  .1  Co.,  Ltd  ,  Leeds,  England. 


■  ■::. mil   A\i 


London.     Engines  (Stationary)- 


W.C. 


1  &  Co.,  Ltd.,  Glasgow. 
Condensed  Water  Purifiers. 

treet,  London,  E.C. 
Consulting  Engineers. 

G.  H.  Hughes.  A.M.I  M  I       .     ■  1 :  ,,,,  \  ■,,,,,,  Street,  London.  EC. 
p   iladelphin  Pa..  U.S.A. 

Continental  Railway  Arrangements. 

South  Eastern  &  Chatham  Railway  Co. 
Conveying  and  Elevating  Machinery. 

Adolf  Bleichert  S  (  ....  Leipzig  Gohlis.  Gen 

Brown  Hoisting  Mad  VI         la  street.  London,  S.W. 

Fraser  &  Chalmers,  Ltd.,  3,  Lot  London.  E.C 

Graham.  Moiton  .V  Co  .  Ltd.   Leeds. 

Temperlcy  Transporter  Co.,  72.  Bishopsgatc  Street  Within.  London. 

Cove'ings  (Boiler). 

Cranes,  Travellers,  Winches,  etc. 
Joseph  Booth  &  Iti o,.  Ltd,  Rodlev,  Leeds. 
Thomas  Broadbei 
Nilea-fiemc  Victoria  Street,  I 


isbury  House  Finsbury  ( 


Frascr  &  Chalmers,  Ltd    ),  I  ondon  Wall  Buildings,  London,  E.C. 
1 
114.116,  Viclt 


1  Stteet.  London,  S.W. 


Engines  (Traction). 


Engravers. 

Street,  London,  E.C. 

Exhaust  Steam  Oil  Separators. 

1 

Fans,  Blowers. 
Capcl  Fan  ( 

)      Intering    Works,  Belfast, 

.  1  pool. 
lame,  Ked  '■   1  oue,  Lonc'on, 

I    ■ 

hester, 

Fire  Bricks. 

■  1  ,  London,  E. 
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WUKTjf    Wells'  Specialities 
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WELLS'  =  Fl  LTERS 


*     PATENT 
"Waste  Oil 

FITTED    WITH    SIGHT-FEED    SYPHON. 


SUPPLIED  TO  THE  PRINCIPAL  GOVERNMENTS  FOR 
THE  NAVY,  DOCKYARDS.  4c,  AND  TO  THE  LEADINC 
ELECTRIC  LICHT  INSTALLATIONS,  ENC1NEERINC 
WORKS.  CAS    ENCINE   MAKERS,  PRINTERS,  &c,  Ac. 

OYER  tO,  OOP  SOLD. 

MONEY  SAVERS  to  any 
|L  USERS  OF  MACHINERY. 

Pay  first  cost  in  a  short  time,  as  Dirtied  Oil. 

which  has  hitherto  been  thrown  away,  can 

be  filtered  and  used  again  and  again. 


usei*  having  only  a  small 
quantil  pphon) 

17  in.  by  .j  m 35  - 

No.  2.— Two   top   chambers   bold  about 

3  gallons  oil.  22  in.  by  10  in.  50- 

No  3  — Two    lop  chambers  bold   about 

oil   ;7  iii.  l-y  I2M1.         ...    70  - 
Xn    ,  —Two    top    chambers    hold    about 

,i  by  mill.      ...  110- 
Xo  ^  —Two    top    chambers    hold   about 

189  - 

,    in.  by 

336/- 

i.  250  Ga 
LARGER  SIZES  MADE  TO  ORDER. 


NO    OUTSIDE     POWER    REQUIRED. 

LIME,    WHITINC,  OR    COLD  WATER    PAINTS, 

Applied  at   a    speed    of   from    8    to    10   square   yards 


WELLS'  "  LIGHTNING 


0      One 
P 

O    No.   O.      Handy 

a 
D 


Will    save    First    Cost    in   a    Few    Days. 

Tank.    On!  L7       7>. 

N„     /.        Price,   with   <  ft.  Pole,  Single  Spraying  Nozzle,  and      «  u     tr\^ 

no.  f.        a,  ,.  *.o   iu\v 

U     Nr.     A*     ''""'    "'"'    Wh"!      S  ft.  Pole,  Single  Spraying  ,u     m_ 

**  no.  **  n  ».s>    ius. 

J!  Bums  capacity  aa  Mo.  4  Hachlne. 

P    iun     e       W  i     i  '  mI1      cm   Irtc 

p     IIO.    O.  H  1.  I  V>     I  V>>. 

CI   No.  5A-  V 1 1     15s 

ft 

O  WELLS'     IMPROVED     LIMEWASH. 

JJ     MUCH   SUPERIOR 
L     QUICKLY    MIXED 

8  . 

A.    C.    WELLS    G     Co., 
!■   100a,    Midland    Road,    St.     Pancras, 

ft  WorKs  s  ChMtham,  Muehntw.  LONDON.  N.W. 

ft 


Paid 


ORDINARY    I.IMEWASH.     SLAKED  Willi    WATER 
V1LL  NOT  RUB  OFF.      LEAVES  A  GOOD  SURFACE 

Price    13'8    per   cwt., 

England  and   Wal.s.     If  in    lots  of  i  ,  «t     ..t   .» 
time.  12  8  per  cwt. 


tseoeot 


tt 
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Firewood  Machinery. 
M.  Glover  &  Co..  Patentee 


Mill  Engineers,  Leeds. 


Fountain  Pens. 

Mabie,  Todd  &  Bard,  93,  Cheapside,  London.  E.C. 

Forging  (Drop!  Plants. 
Brett's  Patent  Lifter  Co.,  Ltd.,  Coventry. 

Forgings  (Drop!. 
J.  H.  Williams  *  Co.,  Brooklyn,  New  York,  U.S.A. 

Furnaces. 
Deighton's  Patent  Hue  S  Tube  Company,  Vulcan  Works,  Peppei 

Road,  Leeds. 
Leeds  Forge  Co.,  Ltd.,  Leeds. 
W.  F.  Mason,  Ltd.,  Engineers,  Manchester. 

Gas  Producers. 
Graham,  Morton  &  Co.,  Ltd.,  Leeds. 
W.  F.  Mason,  Ltd.,  Engineers,  Manchester. 
Power-Gas  Corporation,  Ltd..  39,  Victoria  Street,  London,  S.W. 

Gauge  Glasses. 

J.  B.  Treasure  &  Co..  Vau.xhall  Road,  Liverpool. 


Ail    Whitiev  Bay, 


Gold  Dredging  Plant. 

Fraser  &  Chalmers,  Ltd.,  ; 


Xewcastle-on-Tyn 

nnon  Street.  E.C 
in  Street.  Birmingh 


London  Wall  Buildings,  London,  E.C. 


and  Stern,  Ltd.,  Plough  Bridge,  Deptford,  I  ondon,  Si:. 


Hammers  (Steam). 


Hoisting  Machinery. 
S«  Conveying  Machinery. 

Horizontal  Boring  Machines. 
Greenwood  8  Bailey,  Ml  Works,  Leed 

Niles-Bement  Pond  Co.,  23  25.  Victoria  Street,  London,  S.W. 

Hydraulic  Leather. 
Aniens,  Ad..  Whitley  Bay,  near  Xewcaslle-011-Tyne. 

Icemaking  ana  Refrigerating  Machinery. 
H.  J.  West  it  Co.,  114-118,  Southwark  Bridge  Road,  London,  S.E. 


Iron  and  Steel. 

Askham    Urns    Si  Wi 1.  I. Id  ,  Sheffield. 

Consett  Iron  Co..  Ltd.,  Cousctt,  Durham,  and  N'i  »•■  aslle  oci-Tvnc. 

.  1  ihl  Mint.  Shadwcll  Street,  Birmingham. 
Earnlev  Iron  Co.,  Ltd.,  Leeds   England. 

Fried.  Ki«  .gdi g  Buckau, Germany. 

Hadfield's  Steel  Foundry  Co.,  Ltd.,  Sheffield. 

|.  Frederick  Helling,  14,  Park  Row,  Leeds.  England. 

Parker  Foundry  Co,  1  lerby. 

Forgi         Ma     hi  1  Glasgow. 

Walter  Scott,  Ltd     Leeds  .Steel  Works,  Leeds,  England. 
Gilbert  Thompson  &  Co     1  |6,  Victoria  Street.  London,  S.W. 

Ironwork  (Constructional). 

igham. 

Ironwork  (Galvanised!. 
K.  A.  Keep,  Jux  ,n  ,\  1  1    nmngham. 

Lagging  Sheets. 
Zcitz  St  Co.,  21,  Lime  Street,  Li. 


Lathes. 

Bradburv  '    I 


Lifts. 
Waygood  &  Co.,  Ltd.,  Falmouth  Road, 


Works,  Oldham. 

rani  c  Ironworks,  Halifax. 
Mitchell,  D.  &  Co.,  I  1  ,    Keigblcy. 

Northern  Engineering  1  1  llaliiax. 


Laundry  Machiner 


,S.E. 


Lubricants. 

Blumann  &  Stern,  Ltd     I    ougl    1  ll  dge,  Deptford,  London,  S.E. 
Reliance  Lubricating  <  >il  Co.,1  he.  1"  S  20,  Water  Lane,  Great  Tower 

Street.  London.  E.C. 
Matthew  Wells  Si  Co,  H. milium  -;iect  Oil  Works,  Manchester. 

Machine  Tools. 

George  Addy  &  Co..  Wavei  >ey  Works,  Sheffield. 
Baternan'e  Machine  Tool  Co.,  II nnslet,  Leeds. 
Hy.  Berry  &  Co..  Ltd.,  Leeds. 

Bertrams',  Ltd.,  . St.  Kathriiiir       '       ;       o  ,.,,,,,         .iinburgb. 
Bradlnnv  Si  Co  ,  1  Id  ,  W.  I  inch..,  Win  lis,  Oldham. 

Breuer,  Schumacher    &    Co.,  Ltd.,    Kalk,  near    Colognc-on-Rhmc 

Brttanr>j?Englneerin{  I        I  td  ,  Colchester,  England. 

Chas.  Churchill  Si  Co..  Ltd  ,  0  iS   Leonard  Street,  London.  E.C. 

Cunlilte  .V  Croom,  I  :d  .  Bn  ughton  Ironworks,  Manchester. 

Greenwood  Si  ilatlev.  Ltd..  Leeds. 

lones  .t  Lams,,,,  Machine  Co  .  .,7  nueen  V.clonaStreet,  London,  E.C. 

John  Lang  S;  Sons    I    '  ,,.:.. ne.  mar  Glasgow. 

luke&Spcriccr    I  til     II Heal  h.  Manchester. 

Mitchell   11..  .vc      1  Ironworks,  Lawkholme,  Keighley. 

los.C.  Nichols,,,,  1  ■   1    oi  wts,  Newcastle-on-Tyne 


Niles-I 
Noble 


C.Rcdru,, 
Rice  S  c  0 
G.  F.  Smil 


1  Street,  London.  S.W. 


Ltd.,   Derwent   Foundry,   Constitutii 


Taylor  and    C 

Birmingham. 
H   W   Ward*  Co.,  Lionel  Stieet, 
T.  W.  Ward,  Albion  Works,  Sheffie 
West  Hydraulic  Engineering  I  o .,  ...,  College  Hill.  I  ondon,  E.C. 

Wirin,  Charles.  &  Co..  SI    rhomas  Works,  Birmingham. 

Yorkshire  Machine  Tool  and  Engineering  Works,  I.ivei  sedge.  i;orks. 

Marks. 

1  ,    ,  Sheffield. 

Metals. 

Delta  Metal 
Magnolia  All 


Mining  Machinery. 


don,  N.w. 


Wall  Buildings,  London,  E.C. 


Manchester. 

Hall  Si  Co     B.I      v.  \  .'  I  s  si  Miccl,  London.  S.W. 

l.yle  Co.,  Ltd.,  Harrison  Street,  Gray's  Inn  Road,  1  ondon  W.C. 

Rockwell  Wl mi  l  o     I  M     11,,  Milton  Stieet.  London.  E.C. 

Shannon,  Ltd.,  Ropemaker  Street,  London,  E.C. 

Man  ll.ii. In  c        ,1  n \  n  l.-na  St, eel.   I, on. ha.,  1    1 

Trading    and    Manufacturing    Co..    Ltd.,   Temple   Ba.     II 
Street,  London.  E.C. 

Oils,  &c. 

Well-,  )I,U',     II ,n  s< il  Works.  1"         ' 


Packing. 

■1  ei  Co..  113-n.i,  Grace  church  Street,  London, 
E.C. 

Co..    Ltd.,    Hendh.mi   Vale    Works, 
Harpui  1  '      ilanchi    tei 

1    ■   '  ''•  ndleton,  Manchester. 

nchester. 

Suakcr  City  Rubbei  Co., latlon  Hcnue,  Li  Ucnuc.  E.C. 

nited    Km,  1  11      Am.  Friction     Metallic    Packing 

Syndicate.  14.1  treet,  1  iverpool 

United  si  1  r  1    ,  ,  Ltd  ,  Hradloul. 

f.  Bennett  von  del  He  de,6,  Brown  Street,  1 


Paper. 
1  epard  S 


ng  Street, Covenl  Garden,  London,  W  C 


Keighley.  England. 


*    Sons,    Ltd.,    Engineers,    Phcer 


Patent  Agents. 

Sew  Bridge  Strccl    1 


M  IRCH 
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Mining  Ropes 


BULLIVANTS' 

Steel  Wire   Mining  Ropes, 

Wire    Ropes    for   Hauling    and    Winding    Gear, 
and     all    operations    connected    with    Mining. 


CRANE 

x 

BLOCKS. 

ROPES. 

N 

V 

PULLEYS. 

LIFT 
ROPES. 

CRAB 
WINCHES. 

HAULING 

p 

3fe  *&fc! 

AND  ALL 

ROPES. 

a  3m 

lb. 

- 

WIRE  ROPE 
APPLIANCES 

Patent  Hydraulic  Rope-Cutting  Machine  (,a™t) 

With  this  Machine  a  man  can  cut  up  to  9*in.  circ.   wire   rope 
without  assistance  in  about  one  minute. 

RAPID.        SIMPLE.        PORTABLE.        LABOUR   SAVING. 


Prices  and  all  Particulars  on  application  to  Sole  Manufacturers:— 

BULLIVANT    &    CO.,    Ltd.,    m.llw^l  e. 


Telephone  Ho.  :    239  EASTERN. 
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Photo  Copying  Frames. 


Co.,  8,  Albert  Squire.  Manchestei . 

toria  Street,  London,  S.W. 


Photographers. 


London,  W.C. 
Fry,  55  Baker  Street,  London,  W. 

Photographic  Apparatus. 
Marion  ft  Co.,  Ltd.,  22,  23,  Solio  Square,  London,  W. 

Pinch  Bars. 

■  Pavenftnt,L ton.E.C 

Pistons. 
I  ancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 

Planished  Sheets. 

ii,  Lime  Street,  I  oi 

Porcelain. 
Gustav  Richter.  Charlottenburg,  near  Berlin,  Germany. 

Presses  (Hydraulic). 
Greenwood  ciBatley,  Albion  Works,  Leeds. 
Niles  Hmunt  I'»i»l  Co  ,  ..1  .•,,  Vi.  tona  street,  London,  S. 


&  2,  Holborn 


Stamps  (Rubben. 


Stamps  (Metal). 


Steam  Traps. 

British  Steam  > 


Steam  Wagons. 
Thornycroft  &  Co  ,  Ltd  .1.1..  Chiswick,  London,  \V. 

Yoikshirc  1' I  Stcao.  W.iK'  1.  Co..  Pi ]  .  . 


Stone  Breakers- 

s   Pegg  -V  Sou,  Alexander  Street,  Leicester. 

Superheaters. 
A.  Bolton  ft  C"..  jo,  I.c.m-;.ate.  Manchester. 

Time  Recorders. 

Howard    Bros.,   10,    St.     Ueoipe's    Crescent.    Liverpool, 


Publishers. 

Crosby  LockwoodSt  Son,  7,  Stationers'  Halt  Con,  t  London  EC. 
Cl.ai.es  (,„..,„  .V  Co..  Lid  .  Kxete,  Street,  Strand,  London,  W.C. 
Ka^E.. S^on.  New  Zealand. 

Pumps  and  Pumping  Machinery. 

11     n,  Ki  iineermil  Co     27.  Charles  Street.  Bradford. 


Is,  England. 

Positive  Hoiary  Pumps,  Ltd..  23.  Northumberland  Avenue,  London. 

TangyeS'  Ltd.,  Cornwall  Works,  Birmingham. 


Radial  Drilling  Machines. 


„oa  et  Batley,  Albion  Works,  Leeds. 

°   ■■■■■--  ^-';;-;'-'  '""•s",iflN. 

:.,    „    Hah, ax. 

Rails. 

\Vm.  Firth,  Ltd.,  Leeds. 

Railway  Wagons. 

Mve  A  W    no  Cannon  Strei  1    1  11 

W.  R.  Renil.aw  &  Co.,  Ltd.,  PL.en.x  Works,  Stoke  on  Trent. 

Riveted  Work. 

p  A  Keep,  |„xon  &  Co.,  1 "  '■  Birmingbi 

Roofs. 

Ud.  Lagan  Pelt  Work.  Belfast 

daham    Moiton  ft  C       Ltd  .  I 
Head,  Wilkinsons  Co..  Ltd..  I  l.o, 

Ropeways  (Aerial). 

|;ull,v.,nt&Co..  Ltd.,  72.  Mar*    I    • 

Scientific  Instruments. 
Cambridge  Scientific  Instrument  Co  .  Lid.  1  ■ 


Tubes. 

Premier  Boiler  Tubes,  Ltd.,  28,  Victoria  Street,  London,  .s.W. 
Thomas  Piggott  ft  Co.,  Ltd..  Spring  Hill,  Birmingham. 
Tubes,  Ltd.,  Biimmgham. 


1,   dikes  ft  1  ...,  I  t,l  ,  Kenda 

1'  .,,...':.,    I  :  1.: 

S.  How 


.     1    ;  :    .    1  ...  London,  EC. 


Typewriters. 

Elliott-Fisher  Co.,  Si,  Gractchurch  Street,  London,  E.C. 

Empire  Typewrite!  Co.,  77.  Ouren  Victoria  Sheet.  London,  E.C. 

Yost  Typewriter  Co.,  50,  Holborn  Viaduct,  London,  E.C. 

Valves. 

rfolmi  i&  Co..  W.C,  Huddersfield. 

Scotch  and  Irish  Oxygen  Co.,  Ltd.,  Rosebill  Works, G 

Shaw,  Joseph    Mbert  Worl      Huddersfield. 

Wiun.Cha.le-,  ft  '  S.I  Worl       I  ngham. 

Ventilating  Appliances. 

Matthews  ft  Vale-.  1  Id.,  Swinton,  Man.  bl 

Wagons -Steam. 

lycroft  .  1    L.  Ltd..  Chiswick, London.   W 

Water  Softeners. 
Las-en  \  Hjorl     .'  Queen  Victoria  Street  London,  E.C. 

Weighing  Apparatus. 


Graham,  Mori  .    ft  Co.,  Ltd.,  Leeds. 
Wells  Light. 
A.c.  Well- ft  .  0    1.  oa  Midlan. 

Wind  and  Water  Supply  Machinery 
Eric  s.  A  Smith   Bridlington. 

Wire  Working  Machinery. 


1  Woodite." 
"Woodite"  Company,  M 
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!f|^@i^^feiMILTf    Machine  Tools,  &c 


Northern   Engineering 
Co.  (1900),  Ltd. 


KING    CROSS,    n.a, 

HALIFAX 


PLANING 
MACHINE, 
from  2  feet 
up  to  8  feet 
square. 


GREENWOOD  &  BATLEU"  I Cunliffc  &  Croom,  Ltd., 


LEEDS,  \ 

~~jKl,- 

Machine  Tools. 

m' 

Dynamos  &  Motors.  | 

De  Laval's  Patent 
Steam  Turbines. 

BROUGHTON    LANE. 
Manchester. 


Brass  finishers. 


CHARLES  GRIFFIN  &  CO.S  PUBLICATIONS. 


IZi.  6d.n;l. 

ELECTRICITY    CONTROL. 

Thoir    Doiign,    Or»,ini«.itMin,    and     Management.  A  Treatise  on   Electric  Swltchgear  and  Systems 

By    CHAS.    M      WORDINdHAM,    A.K.C.,    MIC  I..    M.I.M.B.  of    Electric   Transmission. 

ITEN1  liy    LEONARD    ANDREWS      I.M.I.CE.,     Ml. 1. 1 


CENTRAL  ELECTRICAL  STATIONS 


London:      CHARLES    GRIFFIN    &    CO.,     Ltd.,     EXETER     STREET,    STRAND,    W.C. 
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WlIISILTTF        Machine  Tools 


_J. 


JOHN    STIRK   6   SONS, 


MACHINE  TOOL   MAKERS, 


(Established  1866.) 


HALIFAX. 


Locomotive  Frame-plate  Slotting  Machine  (85  tons 


No.  2    Gc.r   Iced   Univ 


J.  ParKinson  {3  Son, 
Shipley,  ENGLAND. 


JOHN  GIBBS  &  SON 

Ventilating  Engineers. 

80,    JUKE    STREET, 

LIVERPOOL. 

Say  Advertising  does  not  pay 

SEE    OUR    ILLUSTRATED 
ADVERTISEMENT     NEXT 

WEEK. 


BERTRAMS  LIMITED 


St.  Katheriqe's  Works 
Scieriqes, 

EOlNBUfjCH. 


MOORGATE 
STATION 
CHAMBERS.    E.C. 


MAPHINF    Tflfll   ^    For  EnK'neers.  Shipbuilders, 

mAumnc.   iuuls  BoMer Makcrs> ete  etc 
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^€%^Wm\LT)(        Machine  Tools    ^J 

WE  MAKE 


HIGH-SPEED  | 

LATHES  | 

A  Speciality. 

"ACCURATE.  jj 

"DURABLE."  | 

"POWERFUL."  £ 

8jln..  lOin.,  and  12in.  * 

Centres.  >» 

REASONABLE  IN  PRJCE.  | 

UNEQUALLED  IN  POWER.  | 


Senfc  us  vcur  * 

Snquirtes.  | 

*  NOBLE  <S  LUND,  Limited, 

FELLING-ON-TYNE.  • 


»**•»*»«*«»«««««**«««*«-«««« 


»*»...»...»»•♦••-•-* 


........».»».■»♦»«»'»»- 


S  TONE     B  REARERS. 


Rollers, 
Screens, 

Gravel  Washers, 
Concrete  Mixers. 


^ 


SAMUEL  PEGG  6  SON, 

:    nco,  Alexander    Street,    LEICESTER,    ENGLAND. 
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W^^Ml^M^^        Machine  Tools 


HYDRAULIC  TOOLS. 


BOILER     FLUE     APPARATUS. 
Telegraphic  Address:       PRESS.  LEEDS' 

National  Telephone  :    2362. 


This  illustration  shows  an  apparatus  for 
pushing  up  boiler  Biies.  The  cylinder  and 
ram  can  be  got  into  a  flue'of  24  in.  diameter, 
and  is  capable  of  dealing  with  plates  up  to 
;j  in.  of  thickness  c  ild. 

Prices  and   Particulars  on  Application. 


RICE  &  CO. 

Leeds  ,  Ltd., 

ELLAND    RD.,    LEEDS. 


BAT  EM  AN  S  MACHINE  TOOL  Co., 

rtlaRcrs  of .  .  . 

HIGH  SPEED  PLANERS  ONLY 

Address:  Hunslet,   LEEDS. 


200  fl 


OUR    PATENT    MACHINES 

Cut  up  to  80  ft.  per  min.  and  Return 
per  min.  according  to  size. 

The  Machine  illustrated  is  a  42  in.  x  42  in.  x  8  >'t.,and 
Cuts  at  60  ft.  per  min.,  Returns  at  165  ft.  per  min. 

With  Two  1  feed, 

it    will    plane    4,032    sq.    in.    in 

30 to  35  m      iP"***-* 

With  a  cut  g  in.  deep,  at 
feed,      it     will     remove      m 
2~TON      f  metal  per  hour. 

I  >ui  60  60  in,  x   12  ft. 

I'l.mcr  Cuts  tl  60  it.  per  min.. 
Returns  at  130  ft.  per  min. 


8ft     PATENT    HIGH-SPEED    PLANER. 


March  3,  1005 
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Machine  Tools 


Laundry  Machinery  m 

and  Cooking         W&m 
Apparatus. 


W.  Summerscales&  Sons,  Ltd. 


CATALOGUE 

ON-    APPLICATION 


Phoenix  Foundry,  KEIQHLEY,  England. 


Electric  Hauling  CrE-AI^S 


Main  and 

Tail, 
Main  Rope, 
Endless 

Rope, 
and 
Portable, 

Hoisting, 
and    Hauling 
Gears. 


M.  B.WILD&CO.,3  ^o3^ 

BIRMINGHAM. 


High-Class  Lathes 
Radial  Drills. 


Write  for  our  Lists. 

D  MITCHELL  &  CO.. 

Parsonage  Works,  KEICHLEY. 

1  HI   h\ 

On  Uar  Office  and  India  Office  Lists. 


WEIGH  AS  YOU   LIFT 


Amply  Safe, 

POSITIVELY 

ACCURATE. 


Messrs.  Saml.  DENISON  &  SON, 


T.l.nr»mv  : 

WEIGH.   LEEDS.' 


Hunslet    Moor, 

Near  LEEDS. 
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^ii^jJl^lLT jf~Machine  Tools,  &c.   J 
DON'T    FORGET  ^^ 

Lathes,  Planers,  and  Shapers 


ARE   OUR    SPECIALITIES. 


High-Grade  Machines  Only 
in  StocR  for 
Immediate  Delivery. 


C.  Redman  &  Sons, 


HALIFAX 


HIGH  SPEED  LATHES 


Our   Speciality 

up  to 
I2-in.  Centre. 

application. 
ACCURACY 

GUARANTFKD. 


LEG  KEN  BY,    BENTON,     &     CO., 

Perseverance  Ironworks,  HALIFAX. 


MACHINE 
TOOLS, 

Special  &  General 


W.  &  O.  GlLMOUR, 


Machine   Belt   Manufactu 


St.  John's  Hill, 
EDINBURGH. 


Belting 


PURE  OAK  TAf^ED 
LEAJHER. 

Quality  is  Our  First 
Consideration. 

I  >thty    Y«r» 
makers  "i 

1 

LI 

n 

1  <■   Itclting  at 

consistent     with    hrsc.class 
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Packings 


ON    LAND    AND    SEA 

"THE    LANCASTER"    <r.t.m.> 


GIVE     SURE     SATISFACTION. 

These  Packings  are  used  by  the  principal  Navies  and  Steamship  Lines  of  the  world,  and  also  by  the 
largest  engineers  in   this  country  and   abroad. 

"The  Lancaster"  Metallic  Packings  are  simple— durable— reliable.  They  give  efficient  packing 
with  a  minimum  of  friction.  They  are  made  to  stand  all  pressures  and  any  degree  oi 
superheat.      Write  for  Catalogue  C,  post  free.      FIRST    ORDERS    SENT   ON    APPROVAL. 

LANCASTER    &    TONGE,    Ltd., 


5f   "The    Lane 


.ilh    Feed    Water    Heaters.      Feed-water   Guaranteed    200    F.     No   tubes    or  other   complications. 

Engineers,     Pendleton,    MANCHESTER. 


0 


Manufacturers, 
Engineers, 

Power  Plants 

of  every 
description 

ALL     OVER 
THE 

WORLD 


DANIEL'S 
P.P.P. 
ROD 
PACKING 


Savin*    Thousands    of 
Hors.power 


erting  Wasted  Energy 
Marketable  Products. 
If  you  have  not 
used  it  yet.  DO 
SO  at  our  ex- 
pense. You'll  be 
glad  about 
afterwards. 


QUAKER 
CITY: 
RUBBER 
CO      ,_ 

RONALD  TRIST 
&C0., 


Coronation    House, 
Llo>d\  Avenue. 

LONDON.   E.C. 
Uti  of 
101     Lcadenhal    \ 
>     Street.  E.C.     / 
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CAUSE 


Up=to=date 


The 


One  of  our  Clients  says  f— 

"  We  have  secured  twenty-five  per  cent,  better  results  from  our  advertising 
through  the  use  of  the  CARD  FOLLOW-UP  SYSTEM  than  we  did  with- 
out it." 

Every  business  man  should   acquaint  himself    with   BUSINESS 
would    he   pleased  to  suggest    a   system   adapted   to  the  needs  of 


RocKwell= Wabash  Co.,  Ltd. 


March  5.  >9°5- 
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1 J %flgEILT)f     Business  Systems     | 


Story. 


EFFECT 


OH7E 

QUOTATIOHS 

Oi  DER 
NO. 

DATE 

GOODS  ORDERED 

« 

.• 

1 

Mk 

i.K»  if.                   1     <r.  0 

hilt 

r/i 

f 

• 

t    ,    L*                       in     11    /• 

3    ,   kw 

J 

/  .,     'iS 

\< 

ff-r^J'c  1M^  id.  3k.     -     C 

<> 

9jS.    1  vA*     1    &«L-o.     • 

- 

. 

'-  Imo  0J>1  %£     u-.i-n   b 

%o  l-veMfvL.     S.JrJ. 

fn^H,  Ifo  xUn  fiu.id.    C<U 

„ 

: 

'"/» 

/=rn.  loJU   )4,oLu 

• 

■■ 

f —        | 

_|     r_ 

1     1 

Another  Client  says  :— 

"  It  doesn't  make  any  difference  what  you  are  trying  to  sell,  you  cannot 
get  the  full  benefit  of  your  efforts  without  a  CARD  FOLLOW-UP 
SYSTEM. 


SYSTEMS.      Particulars    sent    on    request. 


desired. 


I  he   particular  business   vou   are   interested    in. 


Head   Office:    69.  MILTON   STREET.  LONDON,  EC. 

Branch  Offices:     50.   DEANSGATE  ARCADE.   DEANSGATE.   MANCHESTER. 
164.   BUCHANAN   STREET.   GLASGOW.   N.B. 


22 
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):  Wli^'Kf  jf  Systems  for  Engineers^ 

NO    ONE    CAN    AFFORD 


in  these  days  of  severe  competition  when  "  office 
expense  "  as  well  as  factory  cost  needs  careful 
watching. 


TO    IGNORE 


the     present-day     methods     used     by    the     most    pro- 
gressive  and    successful    concerns. 


T 


THE      IIME    &    IVIONEY 


saved  in  one  year  amply  repays  the  first  "investment,' 
which   can   never  be  reckoned    an   "expense,"  for 


PERPETUAL    SYSTEMS 


are    practically   "  gilt-edged    securities,"   and   their   use 
has  always  been  extended  after  a  fair  practical  trial. 


Fob   full   particulars  write  on   your    business  heading  to   p.d.l.   dept.^_^i^^K 

THE  TRADING  &  MANUFACTURING  CO.,  Limited, 

TEMPLE    BAR    HOUSE, 

FLEET    STREET, 

Telegrams:  "DEVISERS,  LONDON  LONDON,       E.C. 
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l5/M°RC-eHflLLEN  ^x 

glRMlKGHflM  /^> 

Fkesses  Dies  /■ ' 

STAMPS  & 

Sheet  flEl&L 

Hollo  ware,    , 

Coins,- C?^  !*L 


Drawing  Press 


FRIED.  KRUPP  A.-G.  GRUSONWERK, 
CRUSHING 
and  MINING 
MACHINERY. 


Magdeburg= 
Buckau. 


Stone    Breakers,    Stamp    Batteries, 
Roller  Mills,  Edge  Runners,  Ball  Mills, 

TUBE    MILLS, 
Amalgamating,     Concentrating     and 

Leaching  Plant. 
Large  Testing  Station  at  the  Works. 


Sole  Representative  for 


W.    STAMM, 


hIyb^?d°gde  s  PATENT  FRICTION  CLUTCH  ■■iSSSJI 

WE      MAKE  <*" 


•nts  Accider 


CLUTCHES, 

SHAFTING, 
GEARING    and 

HAULING 
INSTALLATIONS 

A    SPECIALTY. 
Sixty    Page   Work  —  Free. 

DON  T   MISS  THIS 


Hauling  Made  R 


COUPLING. 
*** 

Patentees  and  Sole  Makers  : 

DAVID  BRIDGE  &  CO., 

Caslleton   Iron  Works, 

ROCHDALE,  LANCS. 

London  Office 

35,  Queen  Victoria   Street, 
EC 


HIGH-GLASS  LUBRICANTS 


FOR   MACHINERY 

OF  EVERY 

DESCRIPTION. 


fit' 

v  *  5 


9  $ 


til 


&* 
£& 
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Some  "Swan"  Points. 


WHICH   WOULD 
SUIT  YOU? 


For  a   Bold    Hand 

For  an    Easy    Running    Hand 

For  Book-keeping 

For  Shorthard    - 


use    a   Broad    Point,    say    a    "J" 
Tun>ed-up   "  Swan." 

Short    Mediuo-    Point    "Sv 
Long   Fine    Poinl    "Swan.' 


lit|| 


I 

m 


4 


m    rm 


EVERY    STEEL    NIB    CAN    BE 
SUCCESSFULY     MATCHED    IN 


A        "  SWA  NI  "     F°R  EVERY  HAND  AND   EVERY 


Priees   from    IOs.    6d.,    I6s.    6d.,    25s.,    up    to    .£20.    post    free. 
Of  all  Stationers  and  Jewellers.  Write  for  New  Catalogue,   post  free. 

79  &  SO,  High  Holborn,  W.C.,  93,  Cheap- 
side,  E.C..  95a,  Regent  fit.,  W.,  London; 
3,  Exchange  Street,  Manchester;  and  Brentano's,  37.  Ave.  de  l'Opera,  Paris. 


MABIE,  TODD,  &  BARD, 


FAIRBANKS-POTTS 

No.  27  CYCLONE  FORGE. 

Made  with  anti-ball-bearings  only. 

I        i  i  fill  do  a  1 1:11.11 1  able  an*    ml    >l  work 

i"   the  si esl  1 ible  lime.     Th<    gearing   in  the  fan 

cut  spiral  and  is  always  in    mesh,  thus 

evei    making  any  noise,  no  matti 

isi  d.       li     1-    1  -i"  1  ialh     tda] 

jewellers,    bicycle   repairers,  tool  tempering,  repairs  on 
id  upon  steam  and  eleel    crailways 
[|  1  an  n  apart  (01  can  be 

d  in  a  vt  ry  small 

WriL    • 

The  Fairbanks  Company, 

78-80.  City  Road,  LONDON,  EC. 

Qlasgow  Office  -        -        -    <>,  HOWARD  STREET. 
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The  Offices  of  "  Page's  Weekly," 

Wednesday,  Midnight. 

'REPORT  on  the  Uganda  Rail- 
way recently    presented     to 
Parliament  makes  interesting 
reading  in    conjunction  with 
the  article  on  that  enterprise 
which   appears    elsewhere  in 
this  issue.    It  covers  the  construction  and  work- 
railwayand  steamboat  service  on  Lake 
during  1903-1904;  and  is  of  a  very 
ing   nature.     During   the   f'n-i    hall    ol 
iindi  1   review,  the  railway  was  under 
the    control    of    the    committee    appointed    to 
supervise    its    construction,   but    on    October 

i1  was  made  over  to  the  Profc  1  torafc 
plai  ed  in  1  harge  of  a  manager  specially  selected 
by  the  Secretary  of  State,  and  became  an  integral 
pari  el  the  Easf  African  Administration.  The 
1  th'  whole  of  the  line,  with  the 
exception  of  a  shorf  length  round  the  tunnel 
(mile  526)  is  now  on  the  pei  tnanenl  foi  mation. 
1  mbankmenl  i  which  had  settled  down  owing 

1..     lain,     and     1  llttSngS     li"1     previously    "I     lull 

width    have    been    brought    to    the    -tan. laid 
-.-.  tion.    <  (wing  to  the  repati  iation  of  trained 
Indian   labourers   and   to   the  employmenl    in 
theii  places  of  Africans,  progress  with  the  tunn 
h   slowei    than   had   be  sn  antii  Lpated 
bul  the  diffii  ull  poi  tion  of  the  woi  I.  wa    co 
pli  ted  by  the  >  ad  of  the  year  undei  review,  and 
the   tunnel    was   opened    foi    publii 
Septembei    Ji-t.     This   1-   complete   with    th 


exception  of  the  replacement  of  timber  by 
masonry  abutments  in  the  case  of  a  lew  small 
girder  openings. 

All  portions  of  the  line  urgently  needing 
ballast  have  been  attended  to  and  at  least 
partially  ballasted.       It   will,   however,  take  a 


Till-'.      UGANDA      RAILWAY. 

to  the  tunnel  at  mile  526 
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considerable  time  to  bring  the  ballast  over  the 
whole  line  up  to  lull  section,  but  this  is  being 
done  as  local  labour  becomes  available.  A 
considerable  number  of  wooden  sleepers  laid 
in  the  first  section,  under  the  supposition  that 
salt  in  the  soil  would  destroy  metal  ones,  ha  re 
become  useless  owing  to  dry  rot.  and  are  being 
replaced  by  steel,  which  is  now  found  to  be  suitable. 
Experiments  with  local  timber  are  being  made  to 
test  its  value  for  sleepers.  'ioods  sheds  have 
been  erected  at  stations  needing  this  accom- 
modation, and  all  locomotives,  carnages,  and 
wagons  used  in  construction  work  are  being 
thoroughly  overhauled  and  put  in  good  working 
order.  The  following  table  shows  the  number 
ot  labourers  of  all  kinds  employed  on  the  con- 
struction of  the  railway  at  the  end  of  the  year 
under  review  : — 

Locally  engaged  (Africans) 3.660 

Indentured  Indian  artisans  ...         216 

Indentured  Indian  coolies  52] 


The  health  returns  are  about  normal  for  the 
.  limati . 

From  the  report  on  the  North  Sea  outrage 
it  1-  apparent  that  wireless  telegraphy  in  war. 
unless  handled  with   di  be  more 

potent  as  a  destructive  agent  than  submarine 
mines.  "Attacked  on  all  sides  by  torpedo 
boats"  was  the  unfounded  message  -'tit  on 
bj  tIi.-  ,  aptain  ot  the  unfortunati  I 
to  his  already  scared  1  hief.  Aftei  tin-.,  only  a 
fisherman's  rocket  u.i-  needed  t..  cause  what 
prai  tf  all',    amount  <l    ■••   a    panii  ,    1 1"   1   have 

home.     ( Inly 
igo  when  the  garbled  n  poi  I  oi  the  '  oi 

\  1-  wired  ovi  1   we  actually 
London  daily  papei    tin-    legend,  "Death-blow 

i"    Arbitral !  "      \     regards   the   Noi  th   Si  a 

outrage, 

-.  1.  uouslj  -m  .  essful. 

We  .  all   att.iv  •  1    ,  olumn     t"    a 

notable    development      in     powei     produi  tion. 


A     iisi  tul     survey    of    the    various    gas    pro- 
ducers which    claim    consideration  for    power 
purposes    has    just    been    completed    by    Mr. 
W.  H.  Tookey.     The  work,  which  is  published 
by  Messrs.  Percival  Marshall  and  Co.,  does  not 
10  ileal  to  anv  extent  with  technicalities, 
but    it    is    a    valuable   work  to  have   on  hand 
ii  onlj  tor  the  sake  of  its  numerous  une  drawings, 
its  plain  talks  affecting  coal-hills,  and  its  hints 
for    attendants.     The    author     remarks     that 
in    moderate-sized    gas    producers,   even    from 
20    h.n.     enough   gas   can    easily    be   obtained 
from  1  lb.  of  anthracite  coal    in  every-day  work. 
to    develop    1  i.h.p.    in   a    gas-engine    cylinder 
under     lull     load     conditions.     This    shows     a 
saving  of  .;',',    per   cent.      In   the    majority    of 
factories   tin.:  actual   saving    is  more  than  50 
per  cent.     As  a  practical  example,    he   'in  ites 
the  experience  of    a   Suffolk  firm   of    breweis, 
wlio    have    in-tailed    a    -a--pr.1du.1ng    plant    to 
serve  a   10  b.h.p.  gas   engine.     The  engine   is 
at  work  for  about  eight  hours  each  day,  during 
win.  b  tune  the  load  is  constantly  varying   with 
the  number  ot  machines  that    are    thrown    in 
and  out  oi  work,  as  is  common  to  all  factories. 
They    tell    the    firm    oi    engineers    responsible 
for  the  installation,  that  only  5'.  lb.  "t  ami 
has    to    l.e    led    into    the     generator    during 
the  whole  ,.t    th,-  day.     I  hey   buy   then    fuel 
lor  20-.  pet   ton,  and  therefore  run  the  whole 
oi  (heir  macbinerj   for  fid.  ; 

Another  example  is  1  ited  in  connection  with 
a  1  ondon  plant.  A  firm  oi  engineers  bave 
install  d  .1   gas    (su  tion)  produi  er    t"   - 

t8  b.h.p.    I  "hey  find  tint  the  weekly 
coal  lull  amount-  to  <>s.  per  week,     i  111-  \   for- 
merly paid  jn-.  per  week  tor  town  gas  foi    the 
load.)    Other    practical    example-    cited 
.ur  chi  •  rating  st  itions  at  Waltham- 

stow,  London,  and  Norwich.  According  to 
the  electrical  engineer's  report  for  the  twelve 
montl  '■■     VI 

chamstow  station  generated    1  to 
Board    di     fradi     units,    on    in   average     fuel 
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consumption  of  2  lb.  per  unit  generated.  After 
taking  into  consideration  the  cost  of  fuel, 
oil,  waste,  wages  for  generation,  repairs  and 
maintenance  of  gas  plant,  engines  and  electrical 
plant,  the  works'  cost  per  unit  generated 
amounted  to  o-8o.d. 

At  Northwich,  Mond  producers  aie  used, 
or  rather  Mond  gas  is  purchaseed  from  an  ad- 
joining factory  at  the  rate  of  2d.  per  1.000 
cubic  feet.  The  station  during  the  year  1901-2 
sold  88,777  units,  and  the  fuel  cost  was  o-47d. 
per  unit  sold.  From  a  table  published  in  the 
Electrical  Times,  December  4th,  1902,  it  would 
appear  that  the  fuel  costs,  striking  an  average 
from  the  results  published  by  167  public  electiic 
light  stations  using  steam  power,  was  o-952d. 
per  unit  sold,  varying  from  3'65d.  to  o-7id. 
Ih«  question  of  stand-by  losses  should  be 
taken  into  account  when  comparing  gas  engines 
and  producers  with  steam  engines  and  boilers. 

The  tendency  towards  specialisation  in 
all  lines  of  manufacture  involves  another  and 
no  less  important  risk  to  the  worker,  and  is 
coincident  with  the  decline  of  the  all-round 
skilled  mechanic.  "  Young  men  who  enter 
American  shops  to-day,"  says  Mr.  Outerbridge, 
in  the  paper  we  quoted  last  week.  "  find  employ, 
ment  in  tending    special    machines,   and   soon 


become  highly  trained  in  their  operation. 
so  that  they  earn  large  wages,  consequent,  of 
course,  upon  their  ability  to  turn  out,  by  the 
aid  of  these  machines,  the  maximum  amount 
of  work  with  a  minimum  of  defects.  They  are 
encouraged  by  their  employers  to  continue  at 
one  job,  and  feel  little  ambition  to  change  to 
another  class  of  work,  or  to  another  kind  of 
machine,  where  their  experience  avails  bu1  little. 
Thus  we  have  skilled  planer  hands  who  know 
nothing  about  the  operation  of  lathes,  milling 
machines,  or  other  mechanical  appliances  in  the 
same  shops.  The  Baldwin  Locomotive  Works 
the  largest  of  the  kind  in  the  world,  and  the 
most  highly  developed  in  specialisation  of 
manufacture,  have  already  experienced  the 
difficulty  of  finding  young  men  competent  to 
take  the  place  of  older  hands,  and  have  shown 
wise  foiethought  in  establishing  a  new  school 
of  apprentices,  with  a  general  superintendent 
in  charge,  and  a  staff  of  supervisors  or  foremen 
of  apprentices." 

According  to  the  official  itinerary  for  the  South 
African  British  Association,  which  has  been 
provisionally  fixed,  the  party  will  leave  South- 
ampton on  Saturday,  July  29th.  The  association 
will  assemble  at  Capetown  on  August  15th,  when 
Professor  G.  H.  Darwin,  the  president  elect, 
will  deliver  his  address. 


The  first  vessel  to  leave  London  for  Bermuda,  Turks'  Island,  and  Jamaica  in  connection  with 
the  new  Mm  ol  the  Imperial  DirectW<   t   Indii     Mail  Servici    (   impany,  Ltd.    The  ina 
of  (he  new     ervice  was  recently  celebrated  .11  .1  dinnei  in  London  given   l>\   Sii   Alfred   foi 
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first  motor  steam  tire-engine  built  to  the  order 
of  the  L.C.C.  by  Messrs.  Merryweather,  has  just  been 
put  into  service.     It  delivers  500  gallons  per  minute. 

Details  of  the  Royal  Society  Show  at  Park  Royal, 
commencing  on  June  27th,  are  now  obtainable  from  the 
secretary,  at  13,  Hanover  Square,  W. 

Professor  J.  O.  Arnold,  of  the  Metallurgical  Depart- 
ment, Sheffield  University  College,  has  been  awarded 
the  Kessemer  gold  medal  of  the  Iron  and  Steel  Institute. 
The  honour  was  conferred  by  the  council  at  its  meeting 
..11    the    Jjnd    ult. 

The  King  has  been  pleased  to  appoint  the  Hon. 
\lii-.l  Erskme  G.ithorne-I  lardy  to  be  a  Commissioner 
under  "The  Railway  and  Canal  Traffic  Act,  188S," 
in  the  room  of  Viscount  Cobliam,  resigned.  Mr. 
Gathorne-Hardy  will  also  act  as  chairman  of  the  Light 
Railways  Commission. 

At   the  opening  of  the  45th  annual  meeting  of  the 

tation  of  Chambers  ..1   Commerce,   on   Tuesday, 

the  president,  Sir  William  Holland,  M.P.,  was  able  to 

to  trade  conditions  ol  a  distinctly  more  favourable 

nature,  on  the  whole,  than  have  obtained  for  a  long  time 

With   regard   to   the   question   of  the  establishment 

,,1   a    Ministry  oi  Commerce,   he  said   thai   the  matter 

h,  rll  n.im,,j  in  Govern- 

rd  to  it. 

1  i  1     , li  nt    thought    th<      \    01  iation    would   agree 

Ministrj  oi  Commerce 
meant  nothing  but  a  change  oi  name  they  could  anti- 
cipate no  real  gain. 

bars  oi  Parlia- 
ment had  met  and  had  appointed  ..  sub-committee  t" 

:     did  11.. t  know  what  policy  the\ 

would  adopt,  but  he  personallj  favoured  the  formation 
1  nistry  ot  (  ommerce  ..s  well  as  the  appointment 
Minister,   and   lie  would  inertia] 

Intelligence    Committee    •<    nucleus    ..t    thi     Ministrj 

\t   tin,  a  '"'  ,hat 

!  ..tit  by  means 

in    ... ml. ination 

Wlth    ,.,  lublii    trusts  and   aided   i.y.a 
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NAVAL    NOTES. 

WEEKLY    NOTES    ON    NAVAL     I'KOGRESS 
IN      CONSTRUCTION     AND      ARMAMENT. 


"*W 


(BY   Ol'R   NAVAL  CORRESPONDENT.) 


GREAT     BRITAIN. 

HE    Xavy    Estimati 

i  Commons 

and  will  be  publi 

tion    upon 

their     prl 

ie  advisable 

gramme    has     undergone     some      little     modification 
of    which    note    nmsl     be     taken     it 
new   proposals.       The    two  the   l.oi\> 

to  contract,  and  work 
on    them   is   proceeding   steadily.     Three   oi    the    foui 
armoured  cruisers  asked  for  by  Lord  - 
commenced,  the  /'  down  onl 

last  week  at  Pembroke.      I  hi    fourtl 

tioi 

ndoned      <  "■  the  Eo 

took  thi  I    bruary  21st. 

FRANCE. 

uiything  well  ■ 

ark    upon 

the  1  onstrui  tion  of  a  largi    number  of  vessels   and  the 

with  an  annual 

1  11  tion.      I  he 

■  1 
1    administration    under    M.    Pelletan.     M. 

Li    new  building  programme.     Work 

not  isolated    ;pi  1  imi  n    ol  diffi 


1 16,500,000 

j.i 35.41 5).    <it    uliieh};,. 1,000    roubles 

(/4,062,50c)*    is    to  new    construction, 

to  be  put  in 
hand   will  be  built  in   Russian   y  in 
have     been     proceeding    with     the     Bethl 
Company  ot  the   United  States  with  a   view  to  placing 
with   them  ten   vessels,    eithi  «    armoured 

mbered    that    tl 
v.  .is  an  American  1  mill 

UNITED     STATES 

In  the  struggle  between  the  President  and  the 
Senate  there  is  a  danger  that  the  American  naval 
programme     may  1     ""      House     ot 

construi  1 two    battl  ship 

be    cut    out,  together    with    some    sin  iller    items.      At 
the    presenl  ittleships, 

,   iii  tion    lor 
itracl     price 
.nils    and    machinerj    ol 
I  en    millions    sterling,    and    tin 

at     up    to 

impletion     ol     thi 

most    ot 

them  shoul 

JAPAN. 

1  thai  tin-  number 
put    in   hand   i 

ten  by  pi  1 
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THE  governor  itself  will  also  need  a  little  attention. 
Without  going  into  theory,  I  will  deal  with  the 
question  from  the  point  of  view  of  the  engine  runner, 
the  man  who  has  to  adjust  the  governor  so  that  it  is 
stable  without  being  sluggish,  and  sensitive  without 
being  unsteady. 

In  any  spring-loaded  centrifugal  governor,  whether  its 
function  be  to  control  the  movement  of  the  expansion- 
valve,  or  simply  to  regulate  the  amount  the  throttle-valve 
is  open,  the  first  essential  is  that  when  the  balls  are  out  to 
their  fullest  extent,  no  steam  shall  be  admitted  to  the 
cylinder,  ur  at  any  rate  none  sufficient  to  move  the  engine 
round.  That  being  made  sure  of,  we  next  have  to  adjust 
the  strength  of  the  spring  (usually  in  compression)  by 
which  the  centrifugal  force  of  the  balls  is  more  or  less 
balanced.  Now  there  is  a  particular  degree  of  com. 
pression  in  a  governor  spring  which  may  be  termed  the 
critical  period  of  the  governor  under  consideration  ;  and 
it  is  in  practice  usually  found  by  trial  — by  experimentally 
compressing  the  spring  to  the  point  at  which  its  rate  of 
increase  will  just  keep  pace  with  the  increasing  pow<  c  of 
the  balls  to  compress  it  ;  a  suitable  spring  adapted  to  the 
circumstances, as  determined  by  calculation  and  previous 
experience,  beil •    3     limed. 


At  this  critical  point  the  governor  will  "hunt,"  as  it  is 
called— the  centrifugal  force  being  balanced  at  all  points, 
a  difference  of  one  revolution,  or  less,  in  the  engine,  will 
cause  the  balls  to  fly  in  or  oul  to  the  limits  of  their  range  : 

t    unhapp3     tate   ol    things   for  the  engine,  which 

i     1 1  i  mi-,  as  if  possessed  by  a 
fiend. 

pri  iure  upon  the  spring 
through  the  means  provided  for  its  adjustment,  we  grad- 
ually arrive  -      governing 

unless  this 

!  Hi  ,  the  details 

which  p.ntakc  of  the  movement  ol  the  govei 

ill    "  hang  "    at    some 


point  in  its  movement,  until  the  engine's  speed  is 
increased  or  reduced  sufficiently  to  overcome  the  resist- 
ance. This  is  easily  distinguishable  from  true  "hunting,'' 
though  at  first  sight  the  effect  upon  the  engine  is  verj 
much  the  same.  Supposing  all  frictional  resistance  of 
this  kind  to  be  eliminated,  it  should  be  possible,  upon 
throwing  off  the  load,  for  the  governor  to  settle  down, 
alter  a  lew  gentle  oscillations,  to  a  speed  only  one  or  two 
per  cent,  above  the  normal.  This,  however,  is  largely  a 
matter  of  flywheel.  If  the  energy  in  the  flywheel  is 
insufficient  to  absorb  the  fluctuation  in  the  turning  effort 
at  the  crank-pin,  within,  say,  two  per  cent.,  it  is  mani- 
festly waste  of  time  to  try  and  control  the  speed  in  revo- 
lutions per  minute  within  this  amount  unless  we  desire 
to  see  every  stroke  of  the  engine  represented  by  a  move- 
ment of  the  governor  sleeve.  The  contrivance  known  as 
a  dashpol  consisting  of  a  small  cylinder  filled  with  oil, 
and  having  a  slightly  leaky  piston,  past  whi 
must  squeeze  its  way — is  sometimes  used  I 
deficiency  in  flywheel  power.  This  ha 
upon  a  too  lively  governor,  but  it  is  in  no  sen  I  ubsti- 
tut(  foi  a  flyw  heel  ol  proper  weight. 


It  will  be  remembered  that  we  began  our  adjustment 
by  making  the  governor  "  hunt " ;  that  wi 
pressure  upon  the  spring,  giving  (in  thi 
mental    friction)    an    almost   exactly-poised    bul     stead} 
governor.     Ii  now  we  continue  to   reduce  the  spring- 

e  lose  ill  sensitiveness,  but  gain  stability.    The 
led  by  small  char 
speed,   but,    on   the   other    hand,   when    it  res] 
change  of  speed  sufficient   to  influence    it  al  all.it  will 
move  to  the  required   point  Without  those  preliminary 
which   before  characterised    its  movement. 
I 
governor,  have  i 
of   reducing  the  rate  ol    revolution  ol   tin    engine;  and 
should  this  hav<  falh  a  i  i  low  th<  i  equin  d  s\ 

new  and  slightly  strongei   spring  must  be 
put  in,  or  the  ral i  the  belt-pulleys  in  thi         erm 

drive  will  have  to  be  altered  to  suit. 
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Simphn    Pass    r\oad 

Railways  t    •— - 

1st  Project  (1882) 

Contours  given  are   in  Meters. 

I\P   SHOWINQ    ROUTES   PROPOSED   FOR   THE   SIMPLOX   TUNNEL    FROM    1NS2    AND    [8§£. 


THE  PIERCING  OF  THE  SIMPLON  TUNNEL. 


THE  piercing  of  the-  Simplon  Tunnel  last  week  is  the 
culmination  of  one  of  the  most  striking  engineer- 
ing feats  of  the  present  day  ;  it  is  a  remark- 
able instance  of  the  triumph  of  mind  over  matter. 
As  we  go  to  press  we  hear  with  much  regret  of  the  death 
of  one  of  the  engineers — Signor  Grassi  —  through  an 
ai  ■  idenl  attributed  to  an  escape  of  gas  and  the  high 
n  «  bii  li  prevailed  during  an  inspi  1  I 
■  he  piercing  of  the  tunm  ! 
appear  to  have  been  overcome,  and  the  condition  of 
the  engineer,  Signor  Bianco,  was  also  reported  to  b  verj 
serious.     Apart    from   this    very   regrettable    incident 

th    Old     "ill!, 

sections  of   tunnel  appears  to  have  admirabl)   fulfilled 
the   calculaii.n,  i  of  thi     1  ngini  ers        Kapoleo 

0  -\  the  Simplon  was tmei 1  in  t 800  and  finished 

ose  who  are 
of    scenery,    and  unlimited. 

■     Ups  at   ■!  lowi  1 

Sini  e  il"'  middle  of  the  last   1  enturj   prop 
11  en  madi   to     1 

1  the  I'"  1  Simplon  Railwa ) 

nti  red  mi mi  u  1    .•■  nil  Mi 

nd    1  o.,    "i     Wintei  thui 

.111  the   final  route 
shown  in  1 

irds     both 


engineering  and  international  considerations,  and  by  an 
arrangement  with  the  Swiss  and  Italian  Governments 
the  plans  were  submitted  to  an  international  com- 
mission of  tunnel  expert-  composed  of  Mr.  Francis 
Fox.  M.Inst.C.E.  (of  Westminster),  Signor  G.  Colombo 
(of  Milan),  and  Hen  1  \  Wagnei  (of  Vienna),  who 
finally   approved    tl  me.     Among   those 

prominently    connected     with     the    execution    of    the 
been    llerr  von   Kagei     fieri    1  dw .    Sulzei 
(of     Winterthui  1.      Hen     Brand au     Hen     N01  aei    (of 
Zurich),  Hen  \   treatj   of    authorisation 

for  the  construction  was  ent  i   in  Switzer- 

id   [talj   in  Julj 
With  1I1 
tremity  thi   n  rai  ;hl  lini       It  is  a  double 

tunnel  with  two  pa  fi  om  1  entre 

ha  i  been  constructed  completer]  , 
insisting  at  presi  nf  of  .1  gallerj  some  6)  ft. 
high  by  i"  it.  wide  is  used  foi  ventilation  an 
of     construction.      '  the     international 

agreement  between  the  t« 
completed  a~  .1  sei  ond  tunnel  until 

11  the  tunnel  termini  exi 

nun 

fheexai  I  length  of  the  Simplon  tunnel  is  io.7;i  kilo- 
mi  '■•  the 
nel  in  the  world.    I  he  mountain  ti 
■  it.  on   the  average,  and  7,0  •  1  11    at   thi 


.... 
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highest  point.  <  mss  headings  connect  the  two  tunnels 
at  intervals  of  656  ft.  rhe  extreme  height  ot  the  tunnel 
is  18  ft.  above  rail  levi  1.  its  width  varying  from  14  ft. 
. j  in.  at  the  latter  point  to   t6  ft.    1  in.  .it  a  height  of 


Tunnel  No. , 


For  Heavy  Lateral   Pressure. 

K1G.    I.      STANDARD    SECTIONS    Of    S1MPLON    TUNNE1 

IN    I  II  1  1  1.1'  VI    KINDS   OF    MATERIAL 

6ft.    6 in. above   rails.     The    centre  of   the   tunnel  i, 

ta 1   1 ,3 ic  tt.  "i  widei   ie<  tion  in  ordei   I 

admit    of    trains    passing      From     this    mil    li  tani 
radi  al  slope   to  1  Oth   termini,   that    on   tl 


noi  1  h  tdi  h  1  ■.  mg  a  1  tiling  gradii  nt  ol  i  per  1 ,0  « •■ 
while  thai   on   the  south  side  has  a  ruling  gradient  ot 

;   pei   1  rhe  contract  price  for  the  tunnel  is  over 

J2, 350.000.  but,  of  course,  the  actual  cost  is  as  yet  an 
unknown  quantity. 

rhe  execution  ol  this  remarkable  work  has  called 
for  admiration  all  along  the  line,  whether  one  con- 
siders the  mechanical  perfection  to  which  the  con- 
tractors brought  their  machinery,  or  the  org   oi  ation 

of  the   ;. -"  employed,  who  appear  to  have  worked 

with  an  undivided  enthusiasm,  and  an  almost  military 
precision,  ft  saw  something  for  the  brains  employed 
upon  the  scheme  that,  in  spite  of  th<  most  trying 
conditions,  an  excellent  standard  of  health  has  been 
maintained  among  the  workers,  the  most  careful 
arrangements  having  been  mack-  to  protect  them 
from  the  dangers  attaching  to  sudden  changes  oi 
temperature  and  wet  clothes.  Most  careful  attention 
has  also  been  given  to  vital  questions  of  ventilation  and 
commissariat. 

An  important  factor  in  the  rapid  execution  of  the 
work  has  been  the  Brandt  rotary  drill,  shown  in  fg.  4. 
According  to  the  Kngineering  News,  to  which  we 
are     indebted     for     the     accompanying      illustration! 

the   feed  of   the   rotary   cutting    tool    is   a pushed 

by  tin-  direct  pressure  of  water  in  a  large  cylinder, 
the  piston  ot  which  returns  automatically  when  the 
water  supply  is  cut  off.  The  mandril  carrying  the 
boring  bar  and  also  the  cutter  are  driven  by  means 
of    two    cylinders    located    above    the     feed-cylinder. 

These  cylinders  operate  a  shaft  having  a    « gear 

win  ta  meshes  with  .1  worm  wheel  centred  0,1  the 
mandril.  The  cylinders  are  if  in.  in  diameter,  and 
then  pistons  have  a  stroke  of  2|  in.  i"hej  are  operated 
by  hydraulic  pressure,  and  each  uses  normally  one 
litre  of  water  per  second.  The  t  w  •  ■  cylit 
connected  bj  cross  waterways,  and  the  piston  01  one 
acts  av  the  valve  ot  the  other.  Xhe  speed  of  the  cutter 
ariet  foi  different  den.s.tics  oi  roi  l<,  but 
its  highest   speed  is    in  revolutions  per  minute        rhe 

drill,  as  desi  1.!'    1    1     1 .11-  d  ^i  - 1    of 

•  ni'  1  heavj  iron  thrust  liar,  about  u  in.  111    dial      11 

lii  the  proce   -'i  excavation  followed  it  has  been  usual 
,,.i\  .in,  e  beading,  7  ft.  10  in.  by  10  ft.  8  in.. 
by  me  ins  oi  Hi,   power  drills,     This  lias  then  been  tim- 
bered an     red  in  for  the  p  -  mpri  ssi  ,1 

air  locos,   and  trucks     1  t  this  a  shaft  wa    driven  to 

the  roof  lite   ever)    [64ft.,  and  from  these   the   tunnel 

,1  both  waj  s  to  the  pi  i     se  tion 

Dynamite   and   blasting   gelatine    have    been     the    ex 

dal  the  Italian  and  Swiss  ends  1.     pectivel) 

hi    blast    holes    were   drilled  at   the 

,.     men  being  withdrawn  for  refuge 
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to    the   cross     galleries    or     service     tunnel.      In    [898 

1,342  ft.  were  bored,  each  of   the  sue 

to  and  including  1  103,  being  responsible  for  over  11,000 

ft.;   while  in  1904,  5,457  ft  ml  during 

have   been   taken   out.     The 

work,   of  course,  proceeded   simultaneously   from  l>oth 

Brigue  end    wa  s 

\   hot  springs. 

An  engineer  connected  with  the  work  deals  in  the  Times 

with  some  of  the  difficulties  encountered  :  The  gradient 

towards  the  middle  1  i  the 

\lji-  lor  drainage  purposes,  and  it  is  due  tc  this    that 

1  possible  to  carry  on  the  work,  as  the    yield 

I    springs  tlows  away  by  gravitation.      At 

|.,400    metres   from    the    Italian    entrance   a   very     large 

spring  of  cold  water  of  12,51  minute — in 

fact,    a    river — was    strucK.    and    this    caused 

months    of    delay    at    this    end    of    the    tunnel.       The 

ground    wa,    very    treacherous,  so    that    it   had  fo  be 

heavily    timbered  ;     the  stoutest   and   largest   timbers 

were  crushed,  and  iteel  girders  had  to  take  their  place ; 

■  mi  the  weight  that  these  were  twisted  and 

md  finally  were  only  held  in  their  place  by 

111    cement.      This 

enabled    the    driving   of    the   gallery  to   proceed,    but 

meanwhile    the   Brigue   end    had    reached    the    top   of 

at    in   the   middle  oi    the   tunnel,   although 

Lture  had   risen    to  I        ,,ii 

j;  deg.  more  than  had  been  expei  ted.      With  a  view 


1 INDARD    K 

OF       TIM' 
SIMPI.OM 


1..    J,       EXTRA     111   \\  ', 
I  IMBKRING 
FOR  THE   TUNNEL. 


FIG.    4.       ELEVATION     AND     PLAN     OF  BRANDT     ROTARY 
DRILL    MOUNTED    FOP    OPERATION'. 


time,  it   was  then  decided   to  continue  this 

and  drive  down  the  Italian  gradient   to  m*te(   tHe  1  ■  >r 

ap   from    fselle,  although  it 

was  < jiii t ■      :  ild   be  met 

with  111  driving  downhill.      In  this  tl 

Ot     III  deg. 

i 

u  hotter  than  1-  bearable    but  the 
engineers  adopted  the  comparatively  simple  expedient 
1    1  old   water  into   the   G 
mperature  as  far  as  was 
riven  into  the  tunnel  by  centrifugal 

ij   ondui  tm> 

is   cool   as 

entrance, 

1    the   top  of   the  gradient,   further 
hot  spring-  le  that  they 

Idled    tie-    di  tion    ol    ill,-    work    with    hot 

■ad. 

ie  Italian  fai  e  w 

on.  until  in 

allons  per  minute, 
.111,1  ,  onsiderable  dun,  ultj  .01,1  great  delaj  wi 
By    dint    oi 

1  1  soon  left  behind  by  the 
Brandt  drill  I  watei  then  emil 

the  tunrn  1  illons  pe mite, 

\\  hen  the  ai  tual  jut 

ul  iici  hot  water  on  the  Swiss  side  found  its 
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escape  into  tin-  mhiiIi  gallery,  and  was 
Italy. 

I  he  n  orS  that  mm  remain  5  to  bi  do 
place  the  masonry  arching,  to  cover  c 
channel  beneath  the  floor  bi  the  tunn 
the  permanent  waj  . 


TYPE-SETTING    BY    TELEGRAPH. 


DIAGRAM      SHOWING      METHOD 
STRUCTING    LINING. 


];\      III'  W,     PR1        ill 


At  the  meeting  of  the  Institution  of  Electrical 
Engineers  on  Thursday  last  Mr.  Donald  Murray  read 
a  paper  on  "Setting  Type  by  Telegaph."  The 
author  said  thai  the  whole  of  the  problems  connected 
with  the  handling  of  types  bad  proved  very  refractory, 
and  that  the  complexities  culminated  in  the  printing 
telegraph,  where  the  problem  was  to  set  type  at  a  dis- 
tance. The  result  had  been  that  it  was  only  within 
recent  years  that  any  really  successful  machines  had 
emerged  from  the  domain  of  experiment  with  tin- 
exception  of  the  stock  tickers  anil  Hughes  Printing 
Telegraph.  Undoubtedly  the  best  alphabet  for  machine 
telegraphy  was  that  used  in  the  Baudot  and  Murray 
systems.  The  Baudot  was  the  one  alphabet  which  had 
any  prospect  of  coming  into  general  use  for  machine 
telegraphy,  and  that  being  so  it  only  remained  to  utilise 
it  as  the  basis  of  a  printing  telegraph  system.  In  the 
Murray  system,  selected  as  an  example  for  practical 
illustration,  the  distributor  was  a  punch-arm  and  a 
moving-paper  tape,  and  in  that  form  closely  resembled 
Hi.  Wheatstone  recorder,  save  thai  instead  of  inking 
the  tape  it  punched  holes  in  it.  In  the  method  oi 
translating  and  printing  after  distribution  of  the 
signals  tin  Murray  system  differs  from  all  previous 
printing  telegraphs,  and  belonged  rather  to  the  class 
of  automatic  type-setting  machines.  In  this  system 
no  attempt  was  made  to  set  ure  synchronism  ;  it  was 
an  isochronous  system,  and  the  duplex  balance  was 
used  to  secure  working  in  both  directions  on  one  wire. 
Retardation  thus  ceased  to  l«  important,  and  there 
was  the  further  advantage  that  ordinarv  repeating 
stations  could  be  used.  The  Murray  system  might 
be  shortly  described  as  a  fully  developed  Wheatstone 
system  using  the  Baudot  alphabet,  ["he  speed  of  the 
printer  ran  up  to  about  150  words  per  minute,  and  the 
automatic  portion  oi  il»-  mechanism  ran  perfectly 
up  to  about  200  words  per  minute,  but  the  average 
output  was  not  more  than  s<J 'pei  cent  oi  the  maximum. 
\\  ni,  the  new  motoi  drivel]  p  intei  it  « a  1  ■  1  ujnated 
thai  it  would  be  possible  tor  six  opei  ii'"-  a!  each  end 

oi  ..  Murraj  i  iri  nil   toex<  hangi     iboul  | ...usages  per 

hour.  Cne  system  was  already  being  used  by  the 
English  and  German  Post  Offices,  -ui'\  it  seemed 
to   be   i<i<  eminentlj    adapted    foi    long-distance  work. 

1  in      underground  cables,  and  press   dispati  hes, 

-!    1,    then    was  an   interesting   possibility  oi   printing 

mi.  1  Hon    wit! an    cables    bj     a 

,  ,.,,.i,iii  ,i 1    the    Mini.,,    33    ti  in  with    Mr.    S.    (;. 

Br  ible  n  layi  1    and    p  rforatoi     rad   th In 

1 1„   M,,i,  ,v  printei  was  origin  1II5  designed 
,,,   mtom  ,1-  1-  pe   ■  ttini   I     telegi  tph 
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OLYMPIA    HOTOR    SHOW. 


P<t     V  I 


VAUXHALL     IRONWORKS     COMPANY,    LTD. 

In  the  three-cylinder  standard  car  recently  introduced 

by    this    Company    several    new    features    have    been 

which    call  for  some  detailed  notice.     Hie 

the  new  car  is  shown  in  tig.  1.      It   is   con- 

i     the   longitudinal   members 

ougl 1   and  the:    fori    iffi  irding  direct 

1   the  engine-crank  chamber  and  gear  box. 
I  ast   and   mounted 

ni  1  hambi  1 .      1  he  •.  ■  it  givi     thi 
forward  and  reverse  at  the  normal  engine  speed  of  950 
hi   h  I       ion   ignition   is  employed. 
\    iongitndinal    sei  tion    oi     the    1 2  h.p     \  auxhall 
hown  in  fig.  j.     11   will  be  noted  thai    the 

I  the  ih  wheel  b 

irorl   ■  .111    1"'   done   to   thi 

01  big  and  little  end    nm  1  ting  rod     without  the 

rhi 
ai  1  implished    bj     the    detai  hmenl   of  the  i 
plates   Hi    Bi   and   the  removal  oi   the  lowei    portion 
i     oamberB      I 

'own,  giving  protec- 
tion  ti "in  du  -i   and   oil  on  chamber, 
od  point  is  the  arrangement  ol  the  variable 
nduction  valve  lift. 


The  carburetter  is  illustrated  in  fig.   t      The  orifices 

oi  the  tube  and  cap    xl  ide    and  bj    the  rotation 

> ■  t  the  nilir  the  air  supplj   can  be  controlled  up  to  a 
certain    speed,  and    at 

air  valve  E  is  brought   into  ai  tion,  and  admits  more 
an.      I  he    radiatoi    1  our   tiers   of  seven 

Sanged   tubes   is  of   somewh  ign,  and  the 

t    1 nstit  upon  older  forms. 

\n   end  'ill  clutch 

.,  hii  h  present  s  one  01  two  points  of 

i  with  for- 

ids,  one  of 

on  stud.  II. 

el   in  the 

moothness 

and  absence  ol  jolting  when  suddenlj  letting  on   thi 

,  i„i,  h.      Vu  ture  is  the  abolit 

and    its    replacement    bj 

A  countershaft   0  ing   the  rear 

road  wheels  through  tins.    On  the 

right  hand  side  hall  ol  thi  1  ounti  1  h  ifl  and  pi  iced  oul 
.  the  case  ol  which 
forms  the  drum  foi  a  very  wide  pedal-applied  band 
brakt  Braki  dt  im  in  ilso  fitted  to  th<  road  wheels, 
the  bands  being  applied  to  these  by  means  of  the  side 
lever. 


4'>J 


I  WOK'S     WKKKLV 
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WOLSELEY    TOOL    AND     MOTOR-CAR    COMPANY. 

This  Company  was  well  represented  al  Olympia 
with  three  stands.  The  main  features  of  the  Wolselei 
cars   have   not    been   altered,    but   some   improvemenl 

n     id   be   noted    tending     toward 
lication    and    easier    control.     The    section    model 

11  1  showing,  among  other  things,  tl 
..I    ,n   internal    combustion  engine,   natural!)    attracted 
a     rood   deal   oi   attention     rad    ii    « a     a    well-devised 
in.     1m    the   enlightenment    i>!    tin-    technically    un- 

l,i  !]„■  Marine  sei  tion  the  i  ompanj  showe  I  i  i  rani 
sliaft     for    a    220-h.p.    six-cylinder    engine,    a    24-h.p. 


four-cylindei  and  one  ol   50-h.p.     Thi^ 

n    when    ex- 
it] admirable 

1  |i     l,\     the    British 
marine   motor   industry. 

Fig.     5     show-     tin     \\il-  1'-.    '"lip    four-cylinder 

rhi    11. mo.    1,  ..1    the  enclosed 

.1     ipeed  of  600 
revolutions. 

I  in    1. n.i    indui  I ■■•'•■      ' ' '     held    in  place 

by  tun  bridges,  an. I  by  the  n 

can  be  rei ""I  the  induction 

oul     leavin      ill  thi     \  lives  of  two 
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.  j  Ijndei :  Eret  It  will  be  seen  by  this  means  the  valves 
are  tendered  very  accessible.  The  camshaft  is  made 
in  one  piece,  with  all  its  cams  solid  with  it.  and  is 
enclosed  in  an  extension  of  the  crank  chamber.  Half 
compression  cams  are  fitted,  which  can  be  brought  into 
action  by  a  lever,  to  ease  the  starting  of  the  motor. 
The  ignition  is  electric  high-tension  by  means  of 
accumulators  and  induction  coil  with  tremblers,  but, 
11  desired,  high-tension  magneto  ignition  is  also  fitted. 
The  carburetter,  which  is  mounted  on  the  engine 
case,  is  of  the  float  feed  spray  type,  having  one  jet 
and  float   feed  for  the  four  cylinders. 

The  carburreter  is  water-jacketed,  part  of  the  warm 
circulating  water  passing  through  the  jacket. 

If  desired  the  engine  can  be  run  on  petroleum,  a 
different  carburetter  being  required.  The  petroleum 
vapouriser  is  of  the  Wolseley  patent  type,  exhaust 
heated.  In  addition  to  the  governor  a  hand  throttle 
is  fitted,  and  also  an  accelerator  by  which  the  governor 
may  lie  entirely  cut  out  of  action  when  it  is  desired 
to  race  the  engine  above  its  governing  speed.  The 
entire  motor  with  flywheel  weighs  just  under  iicwt.. 
that   is  s8  lb.  per  developed  horse-power. 

ALBION     MOTOR-CAR     COMPANY. 

I  he  motor  is  of  the  two-cylinder  vertical  balanced 
type,  having  cylinders  4}  in.  bore  by  5  in.  stroke, 
developing  16  b.h.p.  The  inlet  valves  are  mechani- 
cally operated. 

The  motor  is  governed  on  the  inlet  by  the  Murray 
patent  governor  (tig.  6),  which  automatically  regulates 


the  speed,  mixture  md  ignitiori  advance,  and  is  con- 
trolled by  .1  single  lever.  The  centrifugal  part  of  the 
governor  is  so  designed  that  the  sliding  sleeve  («) 
begins  to  move  along  the  governor  shaft  when  the  engine 
is  running  at  [80  revolutions  per  minute,  and  only 
reaches  the  limits  of  its  travel  when  the  engine  is 
running  at  1,000  revolutions  per  minute;  there  is 
therefore  a  definite  position  of  this  sleeve  for  every 
speed  of  the  engine  within  these  limits,  and 
of  a  hand  lever  (//)  which  is  fitted  below  the  steering 
wheel  the  driver  can  determine  at  will  the 
which  the  governor  will  close  the  throttle.  At  what- 
ever speed  the  governor  lever  is  set,  it  is  claimed  the 
car  will  maintain  this  steady  speed  up  and  down  hill 
and  on  the  level  without  any  attention  on  thi  pari 
of  the  driver.  This,  it  is  held,  overcomes  tie-  obji  1  tion 
to  the  ordinary  methods  used  on  cars  for  varying  the 
speed  of  the  governor. 

The  ignition  is  magneto-electric,  the  current  being 
generated  by  the  patent  Albion  magneto  generator, 
which  is  mounted  directly  on  the  crank  shaft.  The 
armature  and  coils  are  stationary,  and  there  are  no 
sliding  contacts,  no  commutators,  or  brushes.  It 
is  claimed  to  be  absolutely  positive  in  its  action,  and 
no  batteries  or  accumulators  are  required. 


Sir  Guilford  Molesworth,  the  president,  will  occupy  the 
chair  at  the  annual  dinner  of  the  Institution  of  Civil 
Engineers,  which  is  to  take  place  at  the  Merchant 
raylors     Hall,  Threadneedle  Street,  E.C..  on   the   -'-'nil 

instant. 


Tlie  Civil  Engineering  Department  of  the  University 
oi  Leeds  has  sustained  a  loss  in  the  death  of  Mr.  George 
Wilson,  D.Sc,  A.M.I.C.E.,  Lecturer  in  Civil  I 
at  tin-  University. 

The  coal  market  is  quiet,  Cardiff  correspondents  re- 
porting a  quiet  market  for  large  steams,  spot  shipments 
being  lower  all  round,  although  there  is  a  better  tone 
for  forward  delivery.  The  Newcastle  market  is  weak, 
prici  S  I'  'i   current  shipment  showing  a  decline. 

Aim  1 11  .111  correspondents  report  active  dealings  111  iron 
and  steel  products.  Orders  for  tails  have  been  freely 
lie., 1  md  structural  steel  has  been  in  demand.  The 
United  States  Steel  Corporation  has  again  appeared  in 
the  market  as  a  buyer.  Reports  from  home  centres  are 
not  cast  in  so  hopeful  a  strain,  but  the  shipbuilding  trade 
remains  good,  and  the  ord(  1-  t"i  locomotive  engines  for 
Japan  ought  to  benefit  that  branch  of  engineering.  On 
tin     whole,    steel    makers    may   be   said    to   he      teadilj 

employed 
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THE 

UGANDA   RAILWAY. 

By   -1.    D.    F.    Leyland. 


TSAVO    BRIDGE    AT    MILE     132. 
This  and  the  following  illustrations  are  reproduced  by  permi 


f\VR  presence  in  Eas1  Africa   was  necessary 
to  uphold  our  position  there  and  to  put 
.  the  sea-horne  slave-trade  i 

which    had   its   source  in   the 
interior  ol  the  country.    Experience  h 
that  coast  police  and  a  i  raising  squadron  •  ould 
ion,  then, 
I    the   onlj   i' 
was  to  build  a  railway)  arrying  into  the  countrj 
i  ivilising  influence  and  the  means  "!   i  ontrol. 
I     to    open     up    by     railway 
and   water    i  ommuni<  Ltion    th<    who 

,i,i,ut    1. miles   "i    Lake    Vii  tori  i 

,itli  the  adjoining  fertuN  and 
distrii  ts.      [Tie   Uganda    Railw  ij    is    the   first 
to  tap  tip    Laki      :   '  '  '■   "'  those 

distrii  ts  will  naturally  gravitate  in  th 
ol  time  into  this  i  hannel. 


On     December     17th,      1890,     Sir     William 
Mackinnon,  chairman  oi  East  Africa 

t  ompanj .  wrote  a  lettei  to  Lord  Salisbury  pro- 
posing thebuildingof  a  railway  through  British 
the   iii"~i    .  ii.,,  tual    means   ol 
fulfilling  our  obligations  under  the  Brussels  Act 

suppression   ol   -la-, 
cordingly,  towards   the  end  oi    1891,  a  survey 
party,   under   the    command  "i   Captain   (now 
Brigadiei  •  organised 

Dv    the   Government    t"  examine   and   report 
upon    a    route    foi    a   railway  t"  connect    the 
,1     Mombasa     with     I  iki     \  i<  toria. 
From  this  | 

ired  whii  h  gave  j  ;  409  as  thi 

:  [ford  Molesworth  said 
he  considered  this  fai  too  low  foi  sui  hai  ountry. 
Prom  1"  Indian  railways, 
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MAP    OF    UGANDA    KA11.WAY. 


some  oi  which  resembled  the  proposed  Uganch 
Line,  the  average  cost  of  these  was  about  £7.000 
per  mile.  He  stated  that  these  were  not  subject 
to  many  of  the  drawbacks  which  affected  the 
Route. 
In  1895  it  was  determined  that  the  rail- 
«,i\  should  be  constructed  by  Government, 
and,  on  December  nth  in  the  same  year, 
Mr.  (now  Sir  George)  Whitehouse,  the  chief 
engineer,  and  his  staff  arrived  at  the  Island  ot 
Mombasa. 

THE  FIXTURE   AND  CHARACTER   OF  THE  ROUTE. 

It  was  originally  intended  that  the  railway 
should  connect  Mombasa  with  Porl  Victoria, 
on  1  ice  Vi<  toria,  but,  .1-  the  result  oi  further 
surveys,  it   was  found   that    the  length   oi   the 

railway    would    !»■     reduced    by   a.;   mil'--   by 

running  it  to  the  head  oi  Ka<  irondo  l  .alt.    The 

tha     point    ha-   been   named    I'"it 

unti  v    traversed   by   the   railway   1-. 
:  tent.d       I    'iid.  asa  rule,  waterless, 

populated,    and    withoul 
1  [sland  oi  Mombasa  w  is  thick  jungle. 


From  the  coast  to  the  summit  oi  tin-  Kikuyn 
es<  irpment,  about  300  miles  inland,  there  is  a 
general  rise  to  the  height  of  7,000  ft.  At  tin- 
point  comes  a  sudden  descent  of  about  1.500  ft. 
int"  tli«'  (, ir.it  Rifl  valley,  which  has 
width  of  about  twenty-eight  miles,  and  extends 

north  and  south  considerably  bej 1  the  limits 

ot  British  territory  on  either  side.  On  the 
opposite  side  oi  the  tilt  is  the  Man  escarpment, 
similar  and  parallel  to  the  Kikuyu  escarpment, 
l.nt  even  moo-  formidable,  rising  to  the  heighl 

Oi     iDOUl    8,500ft,    ami    about    2,500ft.    al.ove 

1  he  il 1  th>'  rift.     The  countrj    then  falls 

sharply  toward-    the  level   ot    Lake   Victoria. 
From    the   coasl    towards    the    lake    the    first 
1111,  en    miles   1-  1  ultivated  ;    then    I 

ibouf  thirty  miles  wide, 
and  tin'  lam  desert,  fifty  mil,-  in  width,  which 
1-  absolutely  waterless,  and  covered  with  almosi 
hundred 
and  fifty  miles  ot  jungle,  not  quite  so  dense, 
with  very  little  watei  except  the  Tsavo  river, 
about  hundred  and  thirty  miles  from  I 
and  then  the  At  In  plains  streti  h  i"i  about  fifty 
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miles,  which  are  I 
ioin1 

es  to    1 1 1 1  t  .iin  all  wind. 

and  the  v  md  brackish.     Beyond, 

the  1  harai  1  ibruptly  ; 

tnd  intei  - 

sei  i'  'I   by   numerous   »1 is.      I  h 

1    ered  with  dense  forest. 
\H  the  Ri]  pi   I  aki    Mai1 

mounts  the  1  the  Taru  deserl 

to  v.>i,  then  folio  u       o1    h     tfto 

mawe   \  J]  ss   the  Athi   plains   to 

in.  m  down  into  the  «  Ire  il   Rif1  valli 
th   Mm  i 
ol  the  Vii  I 

i  limb  i" 


6,000  ft.      \t    mile    <  ."  '  the  Mau 

escarpment,  mile  40".  il   h  id  to  1  limb  to  8,  120 

.  ,  atei  pai  1 

0]  the  lasl  hundred  miles  ot  t!'; 
to   September,    1898,   no    European    h 
trodden.     1 

read  before  the  5  said  :  "  Neve 

a   railway   been   built   under   such 

1  \m. nMil111.il  j  1  onditions   01  1  aused  su<  b  radical 

changes  u  through  which  it   has 

il  k,  but  the  great  altitude  w  h 
the  severil  !  1  nts,  and  th 

il   to  those 
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1  manenl  stations  on  the 

i    its   total   length    from    M 

Port    Florence     is     586     miles.      The    ruling 
gradient    is    1    in    50.       The    sharpi 
.hi    the   in."     lim         of  537  ft.   radiu  .       VU 
along   the  line  the  Chii  I    I 
ample  amount   of    land  on  either  side,  partly 
etc.     ind  partlj 
nl    speculators    buying    it    up    at    a 
very  low  price,  and  then  putti 
upon    it.     The   surveys    and    sections    for    the 
whole    line    were    not    completed    until    April, 
1900. 

THE     DIFFICULTIES     AND     COUNTERACTING 
ADVANTAGEOUS     CONDITIONS. 

lilwaj  1-  mn  [ue  in  the  fact  that  nowhere 
i  efore   had  a   railway 

diffii  uiii  -    and  111  so  shorl  a  spai  e  oi 

Guilford  Molesworth,  in   his   report 

.,1  1899,  said  :  "  (.rc.it  <  n  dil  1-  du<  to  the  Chiel 

foi  them2nnerin  which  he  has  initiated 

,n,l  developed  thi    oi  ganisation  undet  •  in  um- 

oi    unparalleled    difficulty."     He    also 

said,  concerning  the  descenl  into  the  Great  Wilt 

Valley  :   "  I  consider  the  whole  line,  as  staked 

out   from  Nairobi  to  the  lowest    point    oi    the 

descent,  a  distance  ol  [01  ty-nim    mil      both  in 

:,    and    execution,    a    mast  1  pie<  e    oi 

,  ngineering    skill,   which   reflet  1-    th 

,  redit  upon  all  com  erned."     When  Mr.  (now 

Geoi  ;i  1    \\  hitehouse    first    went     out     to 

-     he     had     I struct     1 

nd   erect    ci  mes    for    the   landing  of 
railway    material    and     stores,    to    I 

mil   buoys,  and    to   sink   wells,    at 

<  Kilindini,  whii  h  1-  on  the  opposite 
side  ol  the  Island  ot  Mombasa    and  had  bei  n 

bj  (  ,;,i  Mi,  M  1.  don  ild  in 
to  Mombasa  itself,  rhen  a  line  had  to  bi 
,  mstrui  ted  with  a  radii  nl  oi  1  in  50  from 
the  jetties  to  the  railw  ty  station,  whi<  h  1-  some 
Jo  it.  above  the  sea  level.  No  t<  am 
launches  werea\  laboui  had  tobi 

imported    from    a    dist  int    1  ountry,    n  imi  Ij 
India,  and  housed  on  arm  al.     1  he  membi  rs 


r,  to    the 
country,    1  working. 

No    supphes    wha 
everything  had  to  1  ' 

1   survey  parties 
could  not  be  sent  out  it  first  without  a  military 

ineering  diffi  :ulty  that  was  met 

with  was  that  of  cro  ol    the  se  • 

1      itain 

th    building 

ibankment,  but  this  was  found  to  be 

p,  and  has 

an   hour.     The 

ci  nstruction    of  a  tempo  0    len   bridge 

was    immediately     m  :m  e  I      pending    the 

building  of  the  p 

a  !  be  1  arrii  1  out  on  the  mainland  until 
this  was  ai  hievi  I.  I  his  t(  mporary  structure 
made  a  diversion  oi  tw  1  1 

ing  this  the  Rabai  hills  ha  I  to  :      »urm  mnted, 

involving  some  ol  the  h  on  the  line. 

To  push  on  the  rails  rapidly  it  was  necessary 

to  put  in  aeon  Mary  line. 

Similai   ti  mp  >i  irj   di\     ;io  1  i  beginning  at  the 

lat  intervals 

In,,      lii  wer   was 

insufficient  at  first,  an  I  ill  to  keep 

applied    with    materials.     AJ       ioui 

which  has 

1    Mil  ih  :  earth 

iU,  re  noth  ith  the  difficulty 

;le,  which  will  not  burn 

stumps.     From 

mile  162,  to  Kibwezi,  mil  «  isvery 

!    necessitated  numerous  diversions, 

v,,ck  cuttings.     In  consequence  ol   the  general 
oi    the   line   and   ol    the    numerous 
ibnoi  m  illv    1  1 
[01  omotiv  es   was   requin  d   in   oi  dei    to   insure 

V  I  lUl    tempo- 

1     to    be    <  onstrui  ted 

with  great    labo  1        I  ison  foi    the   1  on- 

U  with  hereafter. 
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The  Uganda  Railway  has  often  erroneously 
been  compared  with  the  Soudan,  Rhodesian, 
and  Baluchistan  Railways,  in  which,  however, 
though  the  conditions  may  seem  similar,  they 
are  really  very  different.  The  Soudan  Railway 
which  crosses  the  desert  from  W?dy  Haifa, 
presented  no  difficulties  to  the  engineer,  save 
the  absence  of  water.  It  necessitated  very  few 
curves,  and  no  cuttings  or  embankments  of  con- 
siderable size.  That  line  has  a  3  ft.  6  in.  gauge, 
and  powerful  engines  weighing  forty  tons  each. 
In  Europe  it  would  rank  as  a  first-class  railway. 
The  Rhodesian  Railway,  from  Maf eking  to 
Buluwayo,  is  one  with  very  few  curves,  em- 
bankments, or  cuttings  and  very  slight  gradients, 
while  the  only  river  it  encounters  is  crossed 
by  laying  sandbags  under  the  sleepers.  Five 
hundred  miles  of  this  railway  were  laid  in 
four  hundred  working  days,  which  shows  that 
there  cannot  have  been  many  difficulties.  The 
Baluchistan  Railway,  like  the  Uganda  Railway, 
goes  through  a  practically  waterless  country,  but 
has  very  few  curves,  cuttings,  embankments, 
or  bridges,  and  a  very  small  ruling  gradient. 
It  had,  moreover,  all  the  resources  of  India  at 
its  command.  Labour  was  unstinted,  and 
little  was  required,  except  to  scrape  the  ground 
and  lay  the  rails.  The  Congo  Railway  is  tin- 
only  one  in  which  the  work  resembles  the 
Uganda  Railway,  but  it  is  of  a  much  lighter 
description.  The  gauge  is  2  ft.  3I  in.,  the  ruling 
gradient  1  in  22,  the  minimum  radius  of  curve 
164  It.,  and  the  greatest  elevation  above  the 
sea  Level  2,444  ''•  There  was  also 
length  of  time  allotted  in  which  to  complete  it. 
The  first  240  miles  wen-  accomplished  in  more 
than  even  years,  win  Teas  the  firsl  240  miles 
oi  Hi'  i  ganda  Railway  were  completed  in  two 
yeai  ■  and  five  months. 

In  addition  ti>  the  engineering  difficulties 
there  were  in  East  Aim  .1  m  inj  1  xtraneous 
.me-,  uliii  h  may  be  said  to  tar  to  this 

r.!i!ua\ .  and  tew  nt  which  were  oi    1   mid  h  i\  e 
been    fori  al     the   oui 

(To  be  <  ontinucd 


PACK'S     WEEKLY 


469 


OUR    WEEKLY     BIOGRAPHY. 

MR.  ALAN   A.   CAMPBELL    SWINTON.  MJnst.CE.,  M.I.E.E. 


TV/fK.  ALAX    A.     CAMPBELL    SWINTON, 
consulting     engineer,     belongs     to     a 
very     distinguished    family     who    have    held 
lands    in     Berwickshire     since     the    eleventh 
century.     He  was  born  in   1863,  and  received 
his      education    in     Edinburgh     and     abroad. 
In     1882    he    entered   the    Elswick    work-    oi 
Sii    W.    G.   Armstrong   and   Co.    Two 
years    later    he 
was  appointed  elec- 
trical   engineer     to 
the  firm,   and    was 
sible   for  the 
lighting   and 
electric  gear  on  all 
the  war  vessels  built 
by    that    company 
until     1887,     when 
he    left     Newcastle 
I  on  I01     n  tain- 
however,    the 
eled  lira! 
to  the!  yne- 
sidefirm,  a  position  /         , 

which  In-  1  ontinues  f 

...  hold. 
Sim  e  i888he  bas 
1      1    -11.  - 
consulting 

MR.    ALAN    A.    I   MJ 

in  Westminster,  and 

has  been  responsible  foi  many  importanl  works 

foi  electrii  lighting,  powei  and  traction,  in 
parts  oi  the  ounti ;  ind  abroad,  lb 
n     dire  toi  -1  th    l  i id  ■    I   eel 

Supply    <  ompany,    and    oi     tl 

ianj     I  "ii  it    1- 1 

ill,    Si  arborough    tramways     the    Falkirk   and 

1  -i  Lmways     tL 


tramways  and  the  Ken1  Electric  Power  Com- 
pany.  He  was  one  oi  the  first  engineers  to 
advocate  the  use  oi  the  Parsons  steam  turbine, 
and  was  a  membei  oi  the  original  syndicate 
which  built  the  Turbinia,  and  bas  been  a  dhector 
of  the  Parsons  Marine  Steam  Turbine  Company 
since  it  was  formed  in  r.897 

Mr.  Swinton  has  written  two  books  on  electric 
lighting  and  many 
articles  on  engi- 
ring  and  scien- 
tific subjects,  and 
having  devoted  con- 
siderable attention 
to  scientific  re- 
ch,  more  espe- 
cially  in  conm 
with  Rontgen  and 
Cathode  rays,  high 
frequi 

pheno- 
hr  has  com- 
municated    several 

• 

jei  ts  to  the   Royal 

ty,  the  British 

iation,  and  the 

Physi 

He  has  also  lei  tured 

NION        \l    1  %  -  I    I     I  M    1.1      I   .  '''     ''"'    '";"' 

tutii 
An-,  the  Royal  Engineers' Institute  at  Chatham, 
■.  and  N'ewi  astle  Philosophi 
ithei  similarinstitutions.  Hen 

P    vei  "  .11  the  last 

oi  the  British  Vsso  1  ition  at  Cambridge. 

Mr,  Swinton  1  I   the  council  of 

II 
ation  1-  motoi 
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E    illustration    below   -hows    the 

igh-speed  planer 

desi  med  by  Bateman's  Machine 

Tool  Company,   Ltd.,  oi    Leeds. 

Considerable  attention  has  been 

bestowed   by  this   firm   upon    the 
drt.nl>  of   these  machines,  with  the  result  that 

ptiona]  qualities  have  been  secured  i 

particularly  in  the  direction  of  smooth  running 
.nid  i.ipid  -peed.  This  will  be  understood  when 
it  i-  stated  that  the  36  in.  by  36  in.  by  ro  ft. 
machine,  with  side  stool,  shown  herewith  works 

d  of  55  to  60  it.  pi  1  minute  on  the  eut 
and  160  to  170  ft.  per  minute  on  the  return, 
while  the  machine  illustrated  on  the  opposite 
claimed  to  be  the  fastest  planing 
machine  in  the  world,  ["his  1-  a  24  in.  by  24  in. 
l.\  6ft.  machine,  which  1-  at  present  running 
in  the  shop-  oi  the  fit  m  il  a  speed  oi  80  it.  pe: 
minute  on  the  1  u1  and  between  200  and  210  it. 
per  minute  on  the  return.     !t  will  be  inti  n    tin 

...    thi    HHi  1  a,  tion  "i  these  mat  him  - 
and   to  glance   at    the   means   by   whit  h 
n  -nit-  are  obtained. 

In  thi   ordinarj  ra>  I   drivi  n  planing  mai  l 

the  rack  1-  bolted  din  ■  I  to  the  table.     In  these 

;  laners  a   patenl   1-  introdui  ed   in   tl m  oi 

tiding  bat .  to  whit  h  the  rat  k 
1     fixed,  and  whit  h    h 

longitudinal    motioi oovi 

on  the  undei  side  ol  the  tabic   To 

h<  ad  at  one  end  oi  the 
-Inline,    bar,  spindles  are  51 1  nod 

idjustabL  -pi in--.  I  hese 
springs  absorb  all  the  shock  oi 
reversal,  and    thru     con 


help-  the  table  to  -tatt  in  thi  iii  ■'  dire*  1  ion 
at  reversal,  so  th  it  thi  belts  ari  o  osequentlj 
relieved  oi  much  of  the  extra  strain  to  which 
they  are  subjected  in  the  ordinary  type  of  planer. 

The    bed-    oi    these    machines    are    heavily 

designed,  I g  extra  deep  and  >1  onglj  barred. 

and  in  all  but  the  small  ma<  bines  are  oi  double 
box  form  without  feet.  Ih<\  an  unusually 
long,  the  run-over  oi  table  consequently  being 
very  short.  Hie  stronglj  webbed  tables  an 
provided  with  longitudinal  T  slot-,  varying  in 
number  according  to  the  size  oi  table,  togethei 
w  itli  a  series  oi  stop  holes  foi  ': 
setting  the  work  quickly. 

rhe  deep  cross-rail  has  large  bearing  surfaces, 
and   exi  ep1  "ii  the  small  machint  -  i  an  be  raised 

and   lowered   by  powei    as  well  as   i\    hand.      Its 

length  provides,  that,  where  two  tool  heads  are 
used,  the  near  head  i  an  be  traversi  d  u  ross  the 
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whole  width  between  the  housings  quite  independ- 
ently of  the  off  head.  The  planers,  if  of  medium 
i  r.  are  built  to  carry  two  tool-heads  on 
the  cross-rail,  and  one  side  tool-head  on  the 
near  housing,  and  can  also  be  fitted  with  a  side 
tool-head  on  the  off  side.  The  feeds  for  the 
cross-rail  tool-heads  are  entirely  automatic. 
They  are  started,  changed,  or  stopped  instantly 
while  the  machine  is  at  work,  and  are  actuated 
by  a  new  friction  arrangement  through  a  vertical 
shaft  carried  on  ball  bearings.  The  vertical 
feeds  on  the  side  tool-heads  are  actuated  by  the 
knocking-off  arrangement. 

The  high-speed  gearing  is  chiefly  of  cast  steel 
and    is   lubricated   in   an   oil  bath.     The   other 


Ri-Nsixi.  Loose.    Dim 
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I 
returning  to  1  hair  dot  lines. 


gearing  is  of  cast  iron,  the  high-speed  shafts 
being  of  carbon  steel,  and  running  suitably 
bushed  in  bearings. 

The  standard  type  of  planer  is  fitted  with 
brackets  on  housings  to  cany  either  the  counter- 
shaft or  the  countershaft  and  motor  combined. 
Machines  of  this  kind  are  entirely  self-con- 
tained, and  can  be  placed  anywhere  in  a  shop; 
the  centres  of  the  belt  pulleys  and  the  counter- 
shaft pulleys  are  also  thus  kept  well  propor- 
tioned, and  the  countershaft  bearings  are  so 
designed  that  any  stretch  that  takes  place  in 
the  belts  can  be  readily  adjusted. 

An  important  point  is  the  introduction  of 
patent  fly-wheel  loose  pulleys  for  use  with  over- 
lapping belt,  and  with  automatic  friction  clutch 
between  the  fly-wheel  and  fast  pulley,  "I  which 
there  is  one  on  either  side  of  the  mai  hini  t"i  cul 
and  return. 

The  action  of  the  clutch  is  briefly  as  follows: 
The  rod  A.  which  is  actuated  by  the  belt-shifting 
arrangement,  moves  the  vertical  shaft  B,  at  the 
bottom  of  which  is  keyed  a  small  pinion  D,  gear- 
ing into  short  rack  cut  on  slide  bush  E.  which 
is  free  to  move  along  the  pulley  shall  ]•'.  Attached 
to  the  inner  edge  of  the  slide  bush  E  are  segments 
of  gripping  ring  (i.  working  in  recess  on  the  boss 
of  flywheel  loose  pulley  H.  Between  the  end 
ot  the  boss  hi  flywheel  pulley  and  the  end  ol 
slide-  bush  is  a  ball  thrust  bearing.  The  fly- 
wheel loose  pulley  H  is  also  free  1 

its  shaft,  and  it  will  be  seen  thai  .m\  motion 
given  to  rod  A  is  transmitted  into  the  flywheel, 
and  either  moves  it  so  that  the  friction  clutch  J 
is  brought  into  oi  oul  oi  action.  This  motion 
is  so  tuned  to  take  place  when  the  bell  is  thrown 
on  or  off  the  fixed  pulley,  and.  togethei  with  an 
overlapping  ol  the  bell  from  the  fixi  d  on  to  the 
flywheel  pulley,  enable-  the  conserved  energ\ 
ol  thi  fiyw  heel  to  be  transmitti  d  into  the  fixed 
pullej  at  a  moment  when  a  largi  amount  oi 
powei  1-  required  on  such  machines,  owing  to  the 
sudden  revei  sal  ol  the  moving  parts. 

li  would  not  be  possible  to  run  the  ordinal  5 
pi  mi  1    ai    sui  li    high   sp  eds   withoul     a    vers 
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useofpowei  at  the  moment  of  reversal, 
were  it  not  for  some  such  means  as  above  de- 
scribed, and  also  if  this  were  attempted,  the 
effects  in  the  other  parts  of  the  machine  would 
be  serious,  as  the  shock  and  jar  of  the  reversal 
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would  inevitably  break  the  gearing.  This 
trouble  is  overcome  by  fitting  the  cushion  springs 
(referred  to  above)  under  the  tabic,  so  that  the 
drive  is  transmitted  through  the  gearing  on  to 
the  rack,  which  has  a  free  slide  motion  along  the 
length  oi  the  table,  and  transmits  the  motion 
received  through  cross  head  at  the  end,  and 
through  the  springs  on  to  the  fixed  bosses  or 
lugs  on  the  table. 

It  will  be  seen,  by  referring  to  the  drawing. 
thai  one  sel  of  springs  acts  on  the  reversal  from 
<ut  tn  return,  and  the  othei  set  on  the  reversal 
from  the  return  to  the  cut.  this  being  accom- 
plished bj  connecting  up  with  the  compression 
rods.  The  springs  are  adjustable,  so  that  no 
more  motion  than  is  required  takes  place  while 
on  the  cut  there  is  a  metal  to  metal  pressure, 
and  the  drive  is  not  transmitted  through  the 
springs. 

Electric  Power  Scheme  for  London- 

Considerate     inter    I    attachi       to    a    bill    whi<  h    is 

introduci   I    thi     Session  with  the  comprehensive 

title  "  Administi  I  n  and  District 

bill  for  the  purpose  of  i  of  i  urrent 

to     b  i  ting     authorities     the 

th<  l  i!i  i  ■ 

■   being 

made  in   the  price  of  current. 

with    us    in. mill. ii  turing    distrii  ts 

out,  it 
d  thai  it  would 

ompanj    will  ha\ 

ited    with    this 

\l  p      Sii     I  Ml 
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[Continued  from  pa,  »i    422.] 


SAMPLING     PIG     IRON     FOR     ANALYSIS. 


he 


WHEN  : tsignment  oi  pig  iron  arrives  at 
works.  Int.. re  taking  any  sample,  note  should  be 
ler  01  not  the  metal  in  the  trucks  is  apparently 
regular  or  of  mixed  quality.  II  regular,  two  or  three  pigs 
..11  each  truck  should  be  selected.  If  irregular  a  larger 
number.  These  should  be  broken  and  note  taken 
oi  their  fracture  number.  Drillings  should  be  taken 
from  the  side,  half-way   between    the   bottom  and  top 


ol   the 


pigs. 


\ii,  1   1  he  di  ill  hai  peni  trated  J  of  an  inch 


below  the  skin,  what  is  removed  in  this  way  should  be 
rejected  and  the  drill  then  bored  to  the  centre,  and 
the  clean  drillings  reserved  for  analysis.  The  drillings 
from  id'  several  pigs  should  be  mixed  in  equal  pro- 
portion, and    the    mixed      ampli     should   be  thoroughly 

cleansed  w  ith  a  m  igm  I   to  1  liminati ain    oi    and 

which  may  have  accidentally  fallen  into  it. 

The  import; it   taking  drillings  from  the  position 

given  will  be  re<  ognised  whin  it  is  known  that  the  sulphur 
i  del  it  the  top  than  at  the  I  "'I  torn 
oi  the  pigs,  Indeed,  I  have  found  three  or  lour  times 
.1  -  nan  1 1  in  the  uppei  layer  as  was  present  in  the  bottom 
layer.     Mr.  Guy  Johnson,  in  one  oi  his  trials,    found   an 

eragi    oi     1*024    I"'1'   cent,    in    the   lower  part,   o-io8 

pei    ci thi     ■    ntral    , 1    and  0-148  per  cent. 

in     the     uppei     layer,     thi     centri      portion     approxi- 

itei    i     thi    fli ii.i tion  1  il   the  sulphide 
he  t"!'. 
It  will   i"  ed  that  in  consequence  oi 

compound    to   float   ofi 

hii  h  1  tin     into  thi    pi|    Id  i  should  have 

less  sulphur  than  1 1 le  material  is  hen  il  leaves  thi 

tctuallj    thi    1  1  1     and   thi    difference 

a  I  hi    ami 1  of  n 

present  is  largi  1 ,      I  have  mei  w  ith  si  am  on  thi    111  fai  1 

I        alphui. 


■       ! 


I 


The   Allien,   ,11     \,,n,  iation    foi   '  hi 

methods  of  testing  suggest  taking  1 pigi    from  1  verj 

car  and  boring  with  a  large  drill  each  fractured  end  ai 
a  point  midway  between  the  centre  and  the  sid<  I  hi 
method  has  the  advantage  thai  there  1-  I  -  -  liability  oi 
sand  getting  nil.,  the  sample,  and  there  is  less  trouble 
in  drilling.  Both  methods  should  give  the  sami 
average  sample. 


In  187;  I  made  an  experiment  to  ascertain  the  effect 
of  heating  to  whiteness  a  pure  white  iron,  free  from 
silicon,  in  a  crucible  lined  with ganister.  I  in  result  was 
that   the  white  iron  was  turned  grey.     Analysis  proved 

that   31 1  the  carbon  had  acted  on  the  silica  oi  the 

ganister  according  to  the  equation  SiOa  •  2C  =  Si 
+  2CO,  with  the  result  that  nearly  1  per  cent,  oi  silicon 
was  found  in  the  metal.     On  melting  tins  metal  witha 

little  iron  ore  the  i  1! wa     removed  1   1  hi     mi  tal 

ag  tin    i"  1  ami     w  hiti        1  hi  si    1  Kpi  1  in  1  at 

evidence    that    the    silicon    had    been    n     il      Eo 

throw  -inn  the  carbon  out  of  combination  with  the  iron. 

In  [885,  Mr.  Charles  Wood,  one  oi  our  1 

Past  Presidents  oi  the  Cleveland  Institution  oi  1  a   ineei 
conducted    experiments   in   order   to   test  a   statement 
which    I    had    made    to     the   effect    that    ii 

together  two  almost   unsaleable  1 h 1   ins  blast 

furnaces — glazed  iron  and  white  iron     hi    wi 

a  good  soft  grey  iron,  quite  suitable  for  foundrj  castings. 

The  result  oi   Mi     \\ r     trials  wen     [ivi  a  in  .1   pap<  1 

read  before  thi    iron  and  Steel  tnstitute  in  1885. 

Glazed  pig  t  with    |  1  ;  percent   si] i  w Ited 

with  white  pig  iron  m  varying  proportion     with  results 

which  Mr.  Wood  con  idered  to  bi   rathet     urp ■    [01 

tld  be  wished 
for.  Pox  Km,  to  thi  publii  ation  of  this  papei  therol 
'.'.  1 1 1 1  h      ili,  on    played    had    not    been    un  lei   tood     in 

1  had,  how  evei    thri 
p hown  in  a  pap.  1   n  ad  befon    tl 
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con  to   pure    cast 

iron,   practically  free  from  sulphur,  or  a  compound   "t 

ity. 

In    1886    Mr.    Fred    Gautier,    Paris,    in    a  paper   on 

"Silicon   in    Foundry    [ro  Ore    tile    Iron   ami 

Institute,   stated   that   the  experiments   ju 
ferre  to    proving  that  white    pig  iron   with  .1    suitable 
addition  ol  -  ilii  on  would  gi  /*    gn  1   -  1  iting    ol  I ' 
quality,  offered  an  entirely  new  departure  in  metal 
the  practice  of  the   most   experienced    founders   being 
tol    U     difii  rent  view.     He  also  stated  that 
this  discovery  is  tore  im- 

ol    the  basic  process  itself,  ami  the 
on   which   followed  upon  it  did  not  seen 

-,  tance    of    the    »u  I 

fi  rred    to    was     the     fact     that 
ted  indirect]  ombined  carbon 

©  radition. 

It   was   not    long   alt<  1    th    publii  a 1   ol    Pn 

Turnei    and    Mi     Wood's   papers   that   glazed   pig   iron 
previously  unmarketable,  was  sought  after  by  fou 
and  a  great  demand  sprang  up  for  ferro-silicon.    Vlt 
it  was  Mi     I  b  u  Ii      W  ood    v  ho 
commercial    scale    by    mixing    silicon    p 

mixture,  it  must 

ly,    shown    the    tem 
of  silicon  and  '"  other, 

.  .  1  0  read    his    papers 

with  in  ■    ■"l  '■ ','"'' 1 

Dr.  Pen       in  Ins  work  on  iron 
I 
i    in   the  first  in 
t|lc  1  P  Ii   silicon  exists, 

Ol      ■■■  ri  V\ '      01    II 

I 

from 

I 

1  ■ 

•    on,   and,    on    tl 
hand, 
iron.     Pig   iron,    fri  e  En 

ten  white 


Ledebur    have    the    credit    of     h 
previously  published  the  exact  role  which  silicon  plays 
in  cast-iron,   but  it  must  be  remembered   that  neither 
nhad   suggested    the   mixing   of   silicon 
pig  with  white  iron,      [n  I  Turner.   111   his 

work  on  the  metallurgy  of  iron  (1900),  page  196,  says  : 
"  The   practical   application   of  silicon   in   the   foundry 
Mr.  C.  Wood,  M  ho  was 

1  11885. 

It    is   well  known    by    pig    iron    mami 
grey  pigs  with  1  ntage  of  silicon  arc  the 

most  dil  amount 

of  silicon  is  pn  irmed  by  watchii 

-  with 
cent,    silicon    arc   only    broken 
with  2-  ly,  and  wil 

/ery easily,    [twill 
then    that     silicon    directly    weakens    iron    and    makes 

..us  high  silicon.       I  he  pei  uliar 
•  uavage 
1  111  pigs 
containii 
when  the  matrix 

i.iplnte.       The 
lute,    whilst    those    of 
1 

n  than 
carbon,  a  fact  easily  proved  by  melting  white  Swedish 
iron    with   20  pei  1  tphite 

metal 

1  n    will  be  sili'  1.:  rbon.     1 

is   quite   white.     Iron    containii 

It   1-  n 

will  pass  mio  such   iron,   and   .11    the   point   ol   solidi- 
olution, 

ami m  will  remain  m  the  'old  metal. 

\  ,1., 

1 
Mi     B 
metallui 

EFFECT     OF     SULPHUR. 

line   the 

of  Mi 

\.  will 
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be  seen,  thi  .<rs  to  show  thai   provided 

sulphur  does  not  keep  the  carbon  from  separating  as 
graphite,  1  ven  0-15  per  1  ent.  b  is  very  little  effi  ct,  ii  an} 
on    the    strength   of   the   metal.     In    the    experiments 

1  ondui  ted  by  Mr.  Wood  the  presence  of  o-i6  | nl 

sulphur  did  not  appear  to  be  harmful. 

m  Mr.  Johnson's  trials  the  only  din  1  1  effi  1  1  appi  ared 

to  bi    thai   oi   in 'ling  a  closer  grain,  and  consequent^ 

[ts  effect,    howi  rei     indirectly  is 

in  oubted,    for    unless    the    silii  on    is    fairly    high    it 

prevents  the  separation  of  graphite,  and  a  hard  iron 

is  the  result.      It    follows,    therefore,   that  when  making 
it   iron  castings  the  silicon   should    be  low 

and  the  sulphur  very  low.      flu     : I  qualitj    oi  cold 

■last  iron  is  undoubtedly  due  chiefly  to  the  association 
Of  a   low  silicon  and  sulphur  content. 

Chemical    examination     has    shown    thai    when    the 

reaches    or    exceeds    0^50    per    cent,     the 

sulphur  exists  in.imK   .1-  sulphide  oi  manganese.     This 

oul     bi I    1 ies    solid,    and 

owing   to   it-   low  specifit    gravity,  begins   to  float   up- 

ai  1      and     ome   Ol    .1    'Mutually  escapes  out  of   the 

metal     bul    il    the    surface  metal   solidifies  in  advance, 

the  elimination   oi   the   sulphide  i>t   ;  <n     ,    ,    ■  .,,  . 

occur,  and  it  is  mi  1  b  inii  illy  held  111  the  uppi  r  la      1 
metal.     This    is    the    reason    why    pigs    contain    more 
sulphur  a1  the  top  than  at  the  bottom. 

I he     iulphide    ' g  in-  ;e    h  is    separated 

independently,  it  no  longi  i  -  terl  my  influence  on  the 
carbon  condition,  even  although  it  may  be  enclosed 
in   the  metal.      In  proof  of  this  I   possess  a  piece  of  a 

roken   I i   1  be  upper  end  of  an 

ii  I,    which    contains    1     per    cent,    sulphur    as 

"  tnesi       ml   ;  1  1   there  is  no  combined 

carbon  present,  die  original  metal  contained  about  0-90 
p  1     '  nt    in  1  ml.;  1  in    <    and  O"o;   pet  cent,  sulphur. 

Mi     \iidi'\\   Blair,  oi  Boston,  1    S  V.  found  sulphide 

of   titanium   in  verj  in  the  form  of  idio- 

morphic  crystals,  u  Imi  li  bad  th<  following  ''impositions: 


rbor 

Sulphur 


1-82        ,. 

■ 
64 

"7    i" 


*^When  hi  i 

ulphide. 
1  1    doubl    Hi  it 

1  1,    and    the 

' 
ft  will  b 


the   American    founders   that  sulphur   abov  •;   per 

cent,  is  not  allowed  in  anything  excepting     ; I  bard 

iron  such  as  that  required  for  brake  shoes,  eti 

Whilst  admitting  the  advisability  of  using  irons  with 
as  low  sulphur  as  possible  for  the  strongest  small 
castings,  yet  in  larger  sections  and  masses  there  can  be 
no  doubt  that  sulphur  may  be  higher  without  great 
■ii  tdvantage;  ind  ed,  the  best  Staffordshiri  chilled 
rolls  contain  0-17  per  cent,  sulphur. 

EFFECT     OF     CARBON. 

The    combined    carbon    is    mainly    the     determining 
factor    of    the    hardness    and    shrinkage    of    a    casting. 
The  conclusions  of  Professor  Howe,   that  the  strongest 
iron   is   that   in   which   the   metallic   matrix 
with  no  massive  carbide  of  iron,   appeal      to   mi     to   I 
perfectly  sound,  but    that  excepting   in   the 
there  is  little  or   no   phosphorus  there  is  almost  always 
some  massive  carbide  present  if  the  combined  carbon 
reaches  0-93  per  cent,  for  the  simple  reason  ih  it,  .is  in 
'  level  in  1    iron,  the    phosphorus  unites  with 
able  proportion  of  the  iron  which,  separating  out   as  a 
eute  11  .  leaves  less   free  iron  capable  of  existing  in  the 
eutectoid    pearlite.      Probably    070    per    cenl      is    the 
highest    amount    admissible    for    such    iron 
machining  properties. 

For  general  engineering  foundry  castings  about  0*50 
per  cent,  is  a  fair  amount  . 

The    total    carbon    should         1  1 

'  ithei   in  soft  or  hard  castings. 

In  the  at  eragi  lil  ible  in  this  distrit  1  il  runs 

between   3*30  per  cent,  and    1  20  pei    cent  .  the  higher 
figure  representing  that  in  low  silicon  grey  hi 

Professor   Howe  considers  air  fui  a  • 

ii  '■'   to  '  upola  melting  on  ai  1  ounl  oi  so, 1  1 ,.  ,  ,,,  | 

being  burnt  out   in  the  air  furnace,  but    tl jei  1 

ie  1  by  tin   in  lii  tons  us<  oi 
cupola   furnace.     Bessemei    steel    scrap    when    melted 

'i 1"  .1   n  ei  j    l!"'  cupola    ibsoi  bi    about 

ii   carbon, 
little   carbon    passes   nuo   n.     [ndeed,    when    melting 

10  pei     '  '-nt.    pig,   wall    3  ;  -    pei    1 

■iii'     with    '    ;■    1 it 

mi  Iti  I  if  ■ 

1  hit    is   ti       iy,    thi  "I'ln    such 

nissible  musl  depend  upon 

irbon  and  high  in  sulphur 
iron   « luti ,    bul    «  hi  □    I ' 
ilicon  and  lo,\    in  sulphur  .1   1  urge 
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The  conditions  favourable  for  the  use  of  steel  can 
only  be  determined  by  the  assistance  of  chemical 
analyses  of  the  pig  irons  which  have  to  be  melted 
with  it. 

The  reason  why  high  carbon  in  the  grapl  il 
objectionable,  is  on  account  of  the  fact  thai 
oi  graphite  mechanii  continuity  "i   the 

metallic  matrix,  and  the     fewer  of  such  breaks,  within 
le  limits,  the  more  coherent  is  the  mass. 

The  great  value  of  steel  scrap  has  been  fully  proved 
bv  manv  founders  in  America,  and  also  in  some  works 
in  our  own  cosntry. 

EFFECT     OF     MANGANESE. 

The  manganese  in  English  and  Scotch  irons  is  gener- 
ally higher  than  in  those  of  American  origin.  Founders 
in  this  countrj  -  irded  Scotch  brands  as 

lie,    and    these    are    peculiar  by 

:    111  mganese   thai 
Amen.  1  my  own  experii  n 

strengthens  the  iron  and  if  it  does  not  exceed  i'-'"  per 
tent,  may  be  advantageous,  indeed,  it  appears  10  effect 
:  1  -mall  quantity  of  sulphur  or  prevents 
that  element  from  being  retained  from  the  coke  in  the 
cupola.  The  experience  in  America,  however 
that  goo  1  cast  lality  may  coin  ,1: 

little,  ami  it   is  questionable  whether,  or  not,  a  slight 
a  the  com  lifted  carbon  will  not  be  equivalent  to 

I  inese. 

EFFECT     OF     PHOSPHORUS. 

phosphorus  exist-,  in  pig   iron   111   the   1  ■ 

P).     ]  id  is  tli'' 

■  lining  it  solidifi. 
actual    amount    corresponding    to — 

phosphorus     . .      ;■-'-  peri 
i-o  15 

■  ■     '/'  : 
This  phosphide  forms  a  fusible  complex 

rtion   oi   the   iron   and    its  on   and 

:n   the  1  lsI  iron  ion   \  axies   with 

the  iron.      \\  hen  partial])  solidi 
is pressed,  tins  euti 

1  fusible 
mixtun 'it.  phosphorus. 

,,1   metallii    matrix,  whii  b  latl  by   the 

..r  form  contin 


ive  state  it  is  too  hard  to  drill, 
but  can  lie  crushed  to  a  powder  in  a  steel  mortar. 

As  the  phosphorus  increases  the  ralative  mass  of 
eutectic  also  proportionately  increases.  When  ;  per 
cent,  is  present  the  phosphide  is  nearly  j:»  per  cent., 
s  sometimes  join  together  to 
form  lines  or  planes  of  weakness.  As  a  consequence 
such  metal  is  very  tender.  In  proportion  to  the 
increase  of  phsophorus  the  metallic  matrix  becomes 
weaker  and  weaker,  the  plane  of  fracture  becomes  more 
even  and  the  iron  does  not  tear  in  breaking  but  snaps 
suddenly. 

The  closer  the  grain  of  grey  iron  the  greater  the 
number  of  the  isolated  particles  of  the  phosphide 
eutectic.  Phosphorus  does  not  have  any  influence  on 
the  carbon  condition  unless  the  quantity  is  very  great 
when  it  appears  to  favour  some  of  the  carbon  existing, 
in  the  combined  condition.  It  does  not  appear  to 
the  chill,  excepting  perhaps  to  make  a 
defined  sharp  division  between  the  chilled  and  unchilled 
portion.  It  is  believed  to  decrease  the  shrinkage,  but 
it  is  probable  that  although  test  bars  do  apparently 
indicate  that  such  is  the  case,  the  apparent  non-shrink- 
age in  a  longitudinal  direction  may  be  more  than  com- 
!  for  by  shrinkage  in  other  direction-,  due  to 
the  peculiar  plastic  character  phosphorus  gives  to  iron 
below  the  point  of  primary  sol  idification.  More  research 
is  required  in  this  direction. 

PRACTICAL     SUGGESTIONS. 

To  those  who  wish  foi  ientific 

the     following     points 
should  be  remembered  : — 

An    analyst    who    ins    no    metallurgical    knowledge 
is    only    useful     I 
in  it,   ■  ndispensable. 

dries  rarely   have   fully   trained    metallurgists    to 
control  the  mixing  and  1  i-tmg  ol  metals. 
It   there  is  a  metallurgist     in    the    foundry    he  will 
■  illy  apply   the 

Jyses, 
and    in    making  u  im^i    should    be 

md  Guilds 

metallui 

has   fully   qualified    him 
1   chemist,  who 

•  nd  the  ti.iiM.b  r  must  take 

the     in 
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di  1  [O]  nto  1  usi  ml  mi  tallurgist  must  largely 
depend  upon  Ins  ability  md  1  ipacitj  tor  gaining 
know  ledge. 

One   of   his    duties   should    be    to    read    everything 

published   on    foundry   work,   and    to  ensure   that 

he    does    this    1"'    should    supply    periodically    to 

the  head  or  principal  .1  review  oi  the  publications. 

tain  the  b<  si  1  hi  mil  il  1  omposil  ion 

tnj     particulai    'lass    oi    work,    and    castings 

which  have  given  maximum  good  service  should 
.,  obtained  and  analysed.  All  tastings  which 
'mil  .1  high  reputation  should  In-  tested. 
and  j  ■>  >  1 1 1  <  >i x -s  oi  castings  which  have  tailed  should 
likewise  be  malysed.  In  this  way  real  knowledge 
«  Ml  !'■  ol  il  lini  d  .""i  ..  iOlid  found  ition  laid,  for 
he  will  know  what  to  aim  at  and  what  to  avoid. 

It  may  !«■  accepted  as  a  general  rule  that  the  value 
,,i  ,ni\  average  brand  depends  upon  its  com- 
Uiii  1-  i"  say.  if  a  mixture  of  several 
brands  has  the  same  composition  as  that  of  any 
other  brand,  Hie  metal  will  have  the  mechanical 
properties  oi  tli.it  brand,  hm  instance,  it  is  easy 
to  make  a  mixture  from  irons  m  this  district 
which  will  have  all  the  good  properties  of  any  of 
the  Scotch  brands. 

11  the  output  of  a  foundry  does  not  justify  Un- 
employment of  a  metallurgical  analyst.  tin 
makers  of  pig  iron  should  be  asked  to  provide 
analyses  with  each  delivery  t"  an  approximate 
ition,  and  if  an  extra  prici  is  demanded 
for  this,  say  sixpeni  e  to  a  shiling  pel  ton,  it  should 
be  i'  11. 1.     1  hej  \\  ill  l»   worth  it 

Some  ownei  oi  foundries  have  informed  me  that 
they  would  have  e,reat  difficulty  in  introducing 
analytical  control  into  their  works  owing  to  the 
prejudices  "i  tin  foremen,  in  the  foremen  who 
hold  11!'  pi'  judii  es  it  may  b  "it  b  it  they  are 
working  with  their  lilt  hand  only.  If  they 
them  1  '  would  demand  analj  1  thej  w  ould  then 
bi  ibli  i"  Work  with  their  right  hand  also.  An 
,11  1 1-  tii  d  met  illurgist  in  theii  works  would  be  found 
as  valuabli  in  thi  conduct  "t  il"  establishment 
11  1  uit    "t   the  timekeeper. 


to  a  foi  us  the  experii  m  e  oi 

■  ',!,..     ,1  plied    ''"  "    at  ti  nl  ion    to   thi    appli 

'  "  tice.    and 

.1    those  who 

b 

it  tl  order  of  things, 
Will   eventii'M        ind    it    to   thi  "   'I"   so       I 

... 


The  influence  oi  correct  1  isting  temperature  on  the 
properties  ol  the  iron,  the  management  of  thi  cupola 
and   air   furnaces,    the   best   composition    for  moulding 

and  eti     hai been  discussed   but  u 

science  can   b     ind   ha     been  brought   to  bear.      I  can 
fittingly  close    l>v  quoting  a    statement    madi     bj    Mr. 
Moldenke,  in  a  papei   on  the  physii  3  oi    cast  iron  read 
before    the    Vmerican    Institution  of    Mining 
in     February,      [904,     who     says        "  II"       Vmerican 

foundei    lias    come   to  realise  that   the  chemi  il     

fication  alone  is  thi  best  safeguard"  ind  that  "in 
doll  us  and  cents,  the  benefit  "t  -  ii  m  e  t"  thi  mui  h 
neglected  foundry  industry  in  America  has  been 
110  ak  ulable." 


LAUNCHES. 

ill.    1  ountess    Fitzwilliam   gracefully   performed    the 
ceremonv  of  naming   the  line  large  twin  sen 
Ira  launched    from    the   yard  oi    Messi      Harland 

and  Wolf!  ltd  on  tin-  j^rd  instant.  I  in-  steamer 
marks  an  epoch  in  the  history  of  the  R.M.S.P.  1  ompany, 

one   of   the   oldest    and    now   recognised     thi 

most     progressive     oi     British     Steamship     hues.      In 

addition    to    bein^    the    finest    vessel    in    the     R.M.S.P 

fleet   the   Aragon  will   be  tin-  largest   steann 

in    tin-   South    American    trade,     lha    dimensions   are 

length  527  tt.  6  in.,   beam  >«<  it.,  with  a   gi 

of  about   . ' '.'  k  i' '  i'  hi  .       I  he    Irag  i«  is  designi   1  to  carr) 

a  large  quantitj   oi  cargo,   bat   passengei     mi la 

tion    on    the    most    sumptuous    si  al    1     hei 

SI tted    with    Messrs.    Harland    and    Wolff's   latest 

Balanced "   quadruple   t\  pi    "i   - 

lli.  1 . -   was   launched    from    the   shipyard   "t    Messrs 
Cochrane  and  Sons,  shipbuilders,  Selbj    on  Wednesday 

tin  2  aid  ult  a  handsomi  ly  mo  I'  lied  steel  si  rew 
trans  1'  1 .  tl"  i"  in<  ipal  dimi  nsions  being  123  ft.  6 in., 
by  jj  It.  by  tilt.  6  in.  depth  of  hold,  [hi  vessel 
hi     bei  a    built    to    the   order  ol    thi     Grimsbj     1  nion 

I     a;.        I    M        ,M  I 

Grimsby,    and    is    being    fitted    with    powerful    triple 

expansion  •  n  ;in      bj    Mi     1      '  hai  Ii      1  '     1  lolmes  and 

(  ",,    Mull 

w      1      rati  m    and    Co 

1  ,11,11  in  1 n    ii"     i'aii""i    S  .'"I  "i    Messrs.   William 

I  ' d     ihd  Soil       Ml         '""I"       I 

,i,  11  ,1,    ""i.  di-   '  in 

dii ah  il"    11    Uingtot  wa    the 

this   type   "ait.  a  tad    i.n    at    1  aih  :    several   "t    thesi 

ire  in  h  owners, 
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APPLICATION  OF  ELECTRICITY  TO 
INDUSTRIAL  PURPOSES. 

A  paper  on  this  subject  was  read  before  the  North- 

■  Institution  of  Engineers  and  Shipbuilders 
by  Mr.   f.  I-\  C.  Snell,  M. Inst. I.E..  on  Friday  last. 

The  following  is  m  abstract  of  the  paper:  — 
The  author  said  that  in  this  connection  there  were 
important  points  to  be  considered,  such  as  the  com- 
installations  (for  the  driving 
of  machine  tools)  laid  down  at  the  works  themselves, 
and  the  purchase  of  electricity  from  an  outside  power 
station  owned  by  either  a  separate  company  or  by  the 
municipality,  and  the  comparative  advantages  of  direct 
current     and     alternating     polyphase     currents.      II" 

■  •I  works  had  also  to  con 

the  Board  of  Ti.< 
in  addition  the  importance 
and  economy  of  standardisation  to  be  considered. 

Through  the  kindi  rs  of  the  Institution 

referred  to  above  the  author  is  able  to  record  the  actual 
results  of  electrical  stations  owned  by  two 
yards,  one  of  which  is  being  partly  driven  by  its  own 
steam-driven  plant,  and  partly  from  a  town  supply, 
ntirely  separate  from  one 
another.  The  other  example  is  that  of  a  shipyard 
supplied  from  its  own  gas-engine-driven  generating 
plant.  In  these  two  examples  there  is  a  variation  in 
cost   per  unit    frcm   separately  driven   plant    oi    respec- 

■  nsions  from   i  -o8d.  to   1-17  jd.      I 

has  always   contended    that    in  works   requiring  from 
■  1   annum,  and   witli 
a  load  fa.  ti  the  cost  will  lie  found 

to  vary  from  rjfd.  per  unit  to  id.  ;  and  he  is  of  opinion 
that,  looking  at  the  question  broadly  and  taking  into 
due  account   an   adequate   depreciation   oi   plant   and 


FIG.   I.     CURVE  SHOWING  RELATION  OP  CO 

1.1  rWEEN    31  \il"\.    01     N  Un  ING   I  uv  ITY. 


aveiage  cost   of  upkeep   for,   say,   a  period  of  twenty 

.1.  is  about  the  lowest  limit  for  installations  of 

the   size   stated.     There  are   special  cases,  of  course, 

in   which,   either   through  an   abnormal   and    excellent 

load  factor,  or  through  the  utilisation  of  blast-furnace 

the  cost  is  materially  reduced  blow  this  figure. 

.  1  ver,  are  quite  the  e*  1 

SUPPLY     FROM     OUTSIDE     SOURCES. 

Turn  to  the  other  side  of  the  question,  viz..  supply 
to  works  from  outside  sources.  The  first  and  most 
obvious  saving  is  in  the  capital  outlay  per  kilowatt. 
The  following  curve  gives  the  relation  of  the  cost  per 
kilowatt    (one    kilowatt  stations 

varying  from  250  kilowatts  up  to   [O.ooo  kilowatts. 

Secondly,  it  must  be  equally  obvious  that  while 
a  decent  load  factor  of  anything  between  15  and  35 
per  cent,  even  may  be  obtained  in  an  independent 
installation,  yet  the  combination  of  a  dozen  and, 
nil  dozen  such  works  in  one  station 
musl  result  in  a  far  better  load  factor,  which  is  actually 
in  practice  found  to  be  anything  from  j  ;  to  : 
cent.  This  improved  load  factor  at  the  resultant  station 
due  to  the  non-synchronism  of  the  various  maximum 
demands  on  the  known  as  the  "diversity 

factor."  This  diversity  factor  really  lias  a  high  value. 
The  author  knows  examples  where  the  resultant 
maximum  load  at  a  generating  station  is  only  some 
cent,  of  the  integrated  total  of  the  maxima. 
This,  obviously,  means    thai   a  given  amount  of    plant 

with   a 

tol  d  oi  horsepowei   oi   motors  installed 

in  various  works  than   rJ  could  possibly 

!u   up  into  a  number  of    small 

The  scale  of  prices  upon  which  a  power  station  may 

:    to   supply   current     is   shown 

in    the    accompanying    diagran  is    scale 

d  upon  the  practn  al  <  apil  power 

station    equipped    with    modem   appliances    and   the 
remaining    figures   of    fuel,    stores,    wages    and    other 
are  taken  from  ai  tual  pi 

Refereni  e  to  Gg.  (.which  deals wi I 

'01  ti,,-  supplj  oi   large  works 
demonstrates  al  on. .   •   ■  tal  cost 

upon  the  units  generated  and  the  economy  whii 

I    ined  from  the  ci  !l  small 

installations  in  one  big  power  station,  an.  1  even  I 

iccounl  int  the  important  detail  ahead}   rei 
t,,     \ ,/ ,.    the       diva  ju     (a<  tor."     From    these    two 
sible  tin  any  dire  toi  ol  works 
[oi  lus  partii  ulai  factory  which 

will  result   troin  either  the  town  mam  or  hi-  own  plant. 


PAGE'S    WEEKLY. 


M\kui  3,   1905. 


ALTERNATING 


ADVANTAGES    OF 


.  .I  1  in   .in  •■(  1  1  urrent  are 

vet   ,1    considerable   range,    without    undue 

loss  of  economy,  and  with  utmost  simplicity  ;    and  in 

favour  oi  the  three  phase  motor,  the  utmost  simplicity 

0 iiiu.i!    and    electrical   construction,    the    total 

enclosure  of  the  motor,  and  absence  of  commutator 
and  of  an)  wearing  puts  other  than  the  bearings, 
which    are    themselves    negligible. 

111.'  costs  and  weights  of  motors  are  in  favour  of 
tin  thro  phase  type,  and  the  only  objection  which,  one 
can  oiler  to  the  three-phase  motor  is  its  less  easy 
variation  in  speed  when  compared  with  its  direct 
current  competitor.  1  >n  the  whole,  the  author  is  of 
opinion  thai  the  simple  three-phase  induction  motor 
is  much  more  likely  to  gain  favour  than  even  its  quite 
imple  direct  1  urrent  rival.  In  point  of  efficiency 
Mi.  direct  1  urrent  motor  has  the  advantage  at  present 
and  is  probably,  from  physical  reasons,  likely  to  con- 
tinue  to  have   the  advantage. 

[The  judicious  grouping  of  motors  or  application  oi 
single  motors  to  special  tools,  and  the  relation  of  their 
initial  capital  cost  to  the  general  working  expenses 
after  their  installation,  is  in  many  worn.;  a  complicated 
problem,  upon  which  it  is  submitted  only  one  who  has 
made  a  special  study  <>1  such  applications  is  competent 


to  .i.l\  tse.  It  would  be  unfair  to  the  general  industries 
of  the  country  if,  when  called  upon  to  maki  the  neces 
sadly  great  sacrifices  in  scrapping  theii  original  methods 
oi  driving  and  iibstituting  a  mori  efficient  electrical 
motor,  ever)  care  were  not  taken  to  adopt  at  once  the 
most  economical  method  in  outlay,  and  the  most 
efficient  in   prai  tii  e  afti  rwards. 

The  adverse  criticism  which  occasionally  falls  upon 
electrical   driving,    in    the   author's   opinion,  en  Lte 
real  demand  for  the  consultation  expi  rts  at  the  present 
juncture,  when  the  tendency  is  so    much  towards  the 
adoption  of  electric  it\   as  the  drh  in"    1    -  hi 

The  author  points  out  that  the  regulations  which 
are  being  imposed  upon  electrical  users  are  somewhat 
confusing  and   complicated   to   the   uninitiated. 
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FIG.   3.      SHOW  1  ...  U   1    11       .ATII  IN, 

IMPORTANCE     OF     STANDARDISATION. 

Wherevei    possible  it    should    be   1 di      P 

I  hi   1. .a.  I  in. 'i  y  and  to 
.     1   ot 
,  ,   h.p     and       h.p.     In   this  wa) 

,,,i!,,  1.  ,,i     ,1..  1  iini    th<   capital  1    pi  0  liture  ...1  spues 

will  i'.'  ''I  rablj    reduced 

hi.  quiti    trui    I  hat    1  1  omplii  ati 1  ■-  in  man) 

..  hi,  ;,  tool     h  ivi 
to  be  driven    but  the  author" does  not  think  that  thi    is 
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J  cases,  rather  than 
instal  a  fourth  size  of  motor,   he   v 
to  modify  the  speed  through  kind,  e\  en 

ciency.     Then,  I ; 

c  mid  be  mad 

of  motor,  and  thus  there  will  be   somi 

of  the  too  frequent  and  too  great  varii  tj  oi  instruments 

installed.     In   a   system   carefully   laid   out 
the  cables  can  also  probably  be  arranged  to 
by  two  sections.     The  arc  lamps  should  bi 

pattern,  and  the  resistance  of  choking  a 

ion  with  them  should  be  1  >i 
pattern.     Thus  a  very  simple  and   easily  understood 
system  will  be  adopted  with  a  resultant  minimum  first 


TECHNICAL    SOCIETY    NOTES. 


Everybody    1"  ing   agreed    th  it    ovi  rhead 
desirable  by  reason  of  their  low  comparative  cost,  Mr. 
k  r  on   the  subject   whi<  h   was  dis- 
ol   the  Institution  of  Elcc- 
iking  the  affirmative. 
I-  fell  to  Mr.   fohn  <  ■  ' 

at       Hi     noted    that    Mr.     Vddi  n 

ires,  and   he  doubted 
whether   that   number  would    sumo       Vnol 
to    be    noted    was    that    thri  mission    on 

0     telegraph 
disturbance. 

private   way  lease.-. 

Mi      R 
stating    that    lus    firm,    w  hi  tted    with   a 

Po 

had     ex 
0  volt    S)  5ti  in        ;  had     been 

reasonable,  and  thi  aid  oi  the   Board 

: 
B 

ind   he  wa 
oi  opinion  that  the  solution  ol  thi 

•1 1.  along  main  roads  other  than 
by  the  Post  Office   E01 


Mr.  Kensit  gave  it  as  his  experience  that  the  average 
cost  of  prival  out    £20  per  mile  per 

annum.      Another    critic   regretted    that    he   had     not 
..  1  t    to   way- 
Mr.    Portheim.     Much    was   often    made   of 
Ilg     from    the    breaking    of    overhead 
wires  carrying  high-tension  currents,  but  his  experience 
showed  these     fears     to    be     groundless.     Mr.     Pooley 
thought     that    whatever    might     happen    in    country 
districts   it  would   be   necessary   to   feed   un 
in  town,  and  therefore  with  an  extension  of  the  over- 
m   in    this   country,   cable    makers,    instead 
rival  might  look  upon  such  a  system 
as  the  opening  up  oi  a   fresh  field  of  enterprise. 


Mr.  er    m 

the  way  oi  criticism,  but  with  regard  to  the  Board  of 

oi   that 

ment    from    all    blame,    he    stoutly    maintained 

his     ground,     definitely     referring     to     "  stubborn     re- 

■'     and     darkening     the    air    of    the    hall    with 

dreadful  hints   oi    what    he  knew.     Finally,  coming  to 

use    of 
further 

\n     int  resting     pa]  ei     on     "  Engin 

le,  was 
Mo  hanical  Engineers 
ion  when  giving 
evideni  e  is    the  authoi  pi 

He  is  I-- •■'■  "'   an  ad te  but  without  th< 

1  ounselisnoti  ■ 
apartial  ;  on  the  contrarj    it  is  bis  duty  to 
upon  and  make  the  mo  ■'  in  lus  client  s 

favour,  and  minimise  ever)  thing  which  may  be  pleaded 

but    in   a   minor  and   less  obvi 

witness  1-  he  who  disguises  thi 

,,,os,  effectivel)    and  while  appearing  to  be   impartial, 

is  men 

.p.  it  witnesses. 

1  in 

1 
mi    Inland    Navigation."     It   is 
problem    and   n    will   be   surprising   it 
X|r     1  iddition  to  the 
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Power  Gas  Distribution  from  Dudley  Port. 


II1;.    completion  oi  the    first  unit    of 

the     Mond  i  I      plant, 

erected  at  Dudley  Port  by  the 
South  m.i  llonKlmv  Moml  i  ',.<-.  i  ■  nn- 
pany,  tor  the  supply  of  gas  to 
consumers  in  the  district,  marks 
an  important  stage  in  power 
it.  ni'l  will  be  watched  with  much  interest 
b)  engineers  in  other  parts  of  the  country.  It  is 
certainly  worthy  of  careful  attention,  whether  from 
the  point  of  view  of  the  manufacturer,  anxious  to 
reduce  the  cost  of  running  his  machinery,  the 
colliery  manager  dealing  with  the  difficult  problem 
of  small  coal,  or  those  who  are  directly  concerned  in 
the  development  of  the  gas  engine. 

The  company  were  authorised  by  Act  of  Pari  mient  to 
acquire  seven  sites,  aggregating  134  acres,  on  which 
to  establish  works.  The  site  finally  selected  for  the 
first  manufacturing  station  is  at  Dudley  Port,  and  there 
1  plan!  has  now  been  erected.  The  site  at  Dudley  Port 
extends  to  about  40  acres,  and  is  designed  to  ultimately 
contain  tour  complete  units,  each  capable  of  producing 
1,000,000  cubic  feet  of  gas  per  hour.  So  far,  however, 
only  one  unit  has  been  erected,  and  our  contemporary, 
the  Gas  World  reports  that  this  1-.  now  standing  in 
lor     the    completion    of    the    laying    of     the 


DUDLEY    PORT    IN    RELATIO 

DURING    TOWNS 


distribution    mains,    which     work    is    expected    to    bi 
finished  in  a  few  weeks'  time. 

The  leading  main  from  the  manufacturii 
is  v.  111.  in  diameter,  and  this  is  led  to  Ocker  Hill, 
where  it  brani  hes  ofl  mto  two  •;<>  in  mains,  one  leading 
through  Bilston  to  Wolverhampton  and  theothei  thi  ugh 
Wednesbury  to  Walsall,  rhess  are  again  sub-divided 
and  reduced  as  they  proceed.  The  compressing  plant 
at  the  station  has  been  designed  to  send  the  gas  out 
at  an  initial  pressure  of  7  lb.  per  square  inch, 
As  there  is  no  storage  for  gas  beyond  what  is 
provided  by  the  mains,  it  became  essential  to  provide 
some  automatic  means  of  regulating  tin-  supply  to  the 
demand,  and  this,  we  are  told,  has  been  sui  1  essfully 
done.  Indeed,  the  whole  installation  has  lieen  designed 
in  such  a  manner  as  to  reduce  human  labour  to  what 
may   be  called   an   irreducible   minimum. 

Both  station  meters  and  consumers'  meters  are  of 
the  Thorp  rotary  type.  The  station  meters  are  each 
capable  of  passing  500,000  cubic  feet  of  gas  per  hour. 
The  capacity  of  the  consumers'  meters  will,  of  course, 
vary  with  the  requirements  of  individual  customers. 

DETAILS     OF     THE     PLANT. 

It  was  recently  pointed  out  when  the  Junior  Engineers 
paid  a  visit  to  this  station  that  it  occupies  a  position 
which  is  practically  the  industrial  centre  0 
of  the  district.  The  following  is  the  description  in  brief 
which  was  furnished  on  this  occasion  :  The  first  1  1  ntral 
station  has  been  designed  for  tour  units,  .  ... 
producers,  and  the  first  unit  is  now  erected  together 
with  a  complete  set  oi  span  towers.  Each  producer 
is  capable  Oi  gasifying  one  ton  Oi  coal  per  hour  through- 

lj    and   night.      Iik    central    1  ition   is  well 
supplied  with  railway  and  canal  facilities  foi  the  cheap 
handling  ol  thi  1  oal  and  it  isexpet  ted  to  usi  tl 
slack  of  the  district,  most  ol  which  will  aim.    bj   canal 
boat'-.     The    coal    elevators,    storagi 
du.ers,  superheaters,  gas  mains,   mechanii  J   -  

and    towers,    all    stand    ill    the   open,    and    Can    I"'    leadiK 

in  the  lead  acid  ti  meets  a  dow  n  Sowing 

10  .in    ol    acid    liquor    which    absorbs    the   ammonia 

contained   in    the   g  is     uing   snlpfa  iti    oi 

which    is   afterwards   converted    into    th 
1     tal    oi   thi     material  in  a  separate  brick   building 
known  .is  the  sulphate  plant.      Mi towers  serve 

th.      purpose    "I    line     the    gas    and    ...n.lensmg   the 
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steam  contained  in  the  gas  when  it  leaves  the  producers 
for  heating  and  saturating  the  air  blast  onitsway  to  the 
producers,  and  for  cooling  the  water  required  foi  thi 
final  lowering  of  the  temperature  of  the  gas.  It  should 
be  noticed  that  the  hot  water  obtained  from  the 
towers  in  which  the  gas  is  cooled  is  made  use  of  in  the 
air  tower  for  heating  the  blast  and  saturating  the 
steam. 

The  main  building  is  divided  into  the  boilei  I 
the  machinery  house,  and  the  pump  house.  Steam 
is  raised  by  means  of  "  Climax  "  tubular  boilers 
arranged  for  burning  small  coal  with  forced  draught, 
and  also  for  firing  by  gas.  The  two  systems  can  1 1 
simultaneously  or  separately.  In  the  machinery 
house  will  be  found  the  Fraser  and  Chalmers'  Com- 
pressors required  to  put  the  gas  under  pressure  for 
distribution,  also  the  two  vertical  Westinghouse  gas 
engines  for  supplying  power  for  the  various  electrt 
mdtors  used  in  connection  with  the  plant,  and  for 
lighting  purposes. 

The  pump  room  contains  the  necessary  pumps 
for  circulating  hot  and  cold  water  and  acid  liquor 
through  the  various  towers,  also  the  blowing  sets  for 
supplying  air  under  pressure  to  the  producers,  and, 
lastly,  the  rotary  purifying  apparatus  for  the  final  treat- 
ment of  the  gas.  The  floor  of  the  buildings  is  of  the 
granolithic    tvpe,    being    of    concrete    and    steel,    and 

'!i  it  is  a  basement  traversed  bv  the  variou 
required  to  connect  the  different  pieces  ol  plain      ["hi 
arrangement  gives  a  clear  floor  space,  and  obviates  the 
usual  unsightly  crowding  of  pipes  overhead. 

The    sepfifaie    buildings    are    the    snlph 
meter-testing   house,   oil   stores,    workshop     > 
offices.     The  small    gasometer    which    maj     b» 
is   not   connected    with    any    storage    of    producer    gas. 
but    is    for    the    accural  rotary    meters 

to  be  used  on  the  distribution  ->. 

lie-  pipi   -     I ' 

Walsall,   ind  inl 

■  il\    ot   the  steel  locking  I 
factured  by  M  I  1  0  300  lb 

1 .  in.'       \    pecial  form    1 

importance    ol    tl 
to  thi   co  towns. 


PARLIAMENTARY     POWERS. 

[•he    South     Si  iffoi  1  hiri     Mond  1 


1  [1  riii:   1    1  under    whit  h    1 

has  come  into   t was    passed    in    1901       the   first 

1 


Cochrane,    Gilbert     Henry    Claughton,    Sir    Benjamin 

Hingley,    Barl       Edmund    Howe.    George    McPherson, 

Ludwig  Mond,  and  two  others.    It  gives  the  Company 

power    to    acquire    lands    and    to    lay  mains  under  the 

subject     to     certain     well-defined     restrictions, 

and  provisions  for  the  protection  of  the  local  authorities 

within     the     district.     The    capital     of     the    Company 

was    fixed    at    £1,000,000       Chi      \m     provides    that 

every    ownei     01     occupiei     ol    premises     requiring     a 

Supply  of  gas  shall — 

Serve   i    notice    upbh    the   Company   at   their  office 

specifying   the   premises  in   respect   of  which  such 

supply  isrequired  and  the  day  (not  being  an  earlier 

day    than    a    reasonable    tunc    alter    the   date   of 

the  service  of  such  notice)  upon  which  such  supply 

is  required    to   commence  : 

Enter    into    a    written    contract    with    the    Company 

(if  required  by  them  so  to  do)  to  take  not  less  than 

one  million  1  ubii    feel    per  period  of  thirteen  weeks 

and   to  continue   to  receive  and   pay   for  a  supply 

of  gas  for  a  period  of  at  least  two  years. 

Among    other    provisions    the     Vet    states    that    the 

Company  need    noi  supptj   any  person  with  gas  unless 

such  person  is  willing  to  contract  tor  a  supply  of  not  less 

than  1.000,000  cubic    feet  in  a  year.norare  the   Com 

pany  to  supph  -  ite  dwelling  houses. 

The  Company  is  not  allowed  to  supplj   gas  for  the 

purpose    ot    illumination    undei     heavy    penalties        A 

penalty    1-    also  provided    foi     failure    to  supply,   and 

the    V  I   forth  '   states  :— 

It  shall  not  b  '  ompany  at  any  time 

t0     ,,,,,, ,]■,      jas       1)     « ftii  h     1  out. oils     more     than 

fourtei  n   per   cei  ■<<    monoxide  :     or 

not  possess  .1  distim  tive  in 
perceptibli    smell. 
Each  generating  station  must   be  provided  with  ap- 
paratus fd)   the  purpose  ol  testing  the  thermal  power 
oi  the  gas  supplied,  and  the  present  e  Ol  carbon  monoxide 

\-,    to    the    minimum    tv  1  ol    gas    it    is 

pro,  idi  1  1      supplied    bj     the    1 

iiiiinniin   heating   \  tl 1    t^S    British 

thermal    umts    pet     cubii    Mot    ■■'    \a   deg     1      and 
in  j  pressure,  the  prodm  1  ol  combustion 
being  1  ooled   to  60  dej      1 
1  heCompanj  maj  "<  hai  geand  receive  in  rest  1 

I  rice   not 

.  ubii  feel   il  the 

quantity  taken  by  the  consume!   be  not  less  lha 

million  cubit  ft  '  thirteen  week-,  and  no) 

;  ■,  1    thousand  cubic  feel   if   the 

quantity  taken   In  the    Consumei    be    less  than  thi 
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Provided  thatii  at  any  time  it  be  proved  to  the  satisfaction 

I ;.  ..ii -d  of  Trade  that  the  price  of  good  quality  sla<  k 
exceeds  the  price  of  six  shillings  per  ton  delivered  at  the 
works  of  the  Company,  then  the  Hoard  of  Trade  may, 
by  order,  authorise  an  increase  in  the  price  Oi 
bevoml  the  above  maximum  by  one-eighth  oi  .1 
penny  per  one  thousand  cubic  feet  tor  every  one  shilling 
by  which  the  price  of  slack  per  ton  shall  exceed  the 
1  six  shillings  per  ton  delivered  at  the  works 
01  the  Company,  or  by  such  other  proportionate  amount 
as    the    Hoard  of    Trade   may   determine,   and    lor   such 

111  either  case  as  the  Board  of  Trade  may  fix,  with 
lower  to  (he  Hoard  to  extend  any  such  period,  so  long  as 
such  excess  of  price  continues." 

THE     POSSIBILITIES     OF     GAS. 

Concerning  the  possibilities  of  power  gas  to  which 
tin,  scheme  ma)  be  said  to  offer  a  practical  introduction 
mnot  do  bettei  than  turn  to  the  report  of  the 
I  ■  1. nuns, loners.  Professor  Burstall  in  his  evideni  e 
incidentally  gave  the  following  account  of  the  Mond 
process  and  added  some  interesting  anticipations  on 
the  subject  of  power  gas  and  gas  engines  : — 

THE     MOND     PROCESS. 

1  1m-  best  known  form — that  of  Dr.  Mond — it 
hi  deal  mattei  1  to  describe  the  formation  of  gas  from 
common   bituminous  coal  or  slack.     The  coal  is  filled 

lilt Il  ii.   1!      ill. I    some 

oi  tin'  ga  ,  1-  formed.  I  in  i  gas  pa  •  es  through  the 
higher  portion,  and  part  of  the  tar  is  destroyed.  The 
temperature  of  combustion  is  kepi  very  low  by  means 
..1  lie-  large  quantity  of  steam  blown  in  with  the  air 
on     oi     team  pei    ton   of  slack).     The  object    ..1 

1.1. m mi.  in  the    1.  .mi  1     1. .  keep  thi    temperal 

...mini  Hon    lower,    and    also    it    contributes    to    the 

1  ML-nl. 11    .  ompi ii  11  ion       1  he    hot 

1  he  produi  er  pa  terator, 

f  il     1      I         iveh  ti  m aii  and 

steam  :     from    theni      i1         1     pa       1  to  thi 

I'M      J]     Mi  ■  '       

1 1  •  1 1 1 1 1 1  ■  .1 'i     '   di    irabl     thi    ;a    i    led  through 

■  id    towel  .    w  1,,-le    ll     meets    a    solul  il    I 

•      ther  v<  it  ii  ..    1,   .11  pro] ion  oi  frei   ...  id 

1  im    ,11,11101,1 bining  to  foi m    ulphati  1  ii  amn 

iii. 11  pn  -,ses  through  th  ind  the 

'  1 ,  .01,1  is  now  1 
ting  purpo 

|.     i.      ii.i     I,,,  ih. ,d  is  : — 

I  ! "  .ii  Mo,...  ode  11  per  cent . 

2,   1 1\  drogen       . .         . .         . .     29 

[arshGas      . .         . .  .       1 

;      I  nil. ..11   I  ii..\|.|.  10 

Nitrogen         . .         . .  \i 


I  i,,    ,   ,;..„    ,  British  thermal  units 

per  cubic  foot — that  is,  about  a  quarter  of  the  calorific 
1  1  im    .,t   lighting   gas.     Hie  amount  of  gas  produced 

in  ■    about    '1  ubic  feet 

rhe  heating  ]  as  1  ompared 

with  the  original  heating  power  of  the  coal    1  -  about  -  1 

■ii   ,  but  it  must  be  borne  in  mind.  that,  whether 

for  heating  or  po  I  can  bi   used  much 

mon  economii  ill)  in  thi  gaseous  form  than  in  the  solid. 
ih.  value  of  th.-  ammonia  sulpfa  ite  recovered  per  ton 
of  sla.  k  is  I    which  represents  about  three- 

quarters  of  the  cost  price  ol  the  slack  il  the-  situation  of 
generation  is  favourable.  The  ammonia  recovery  1- 
however,  only  financial]  the  plant  is  of  a 

;/  ih,  ideal  case  tor  the  manufacture  of 
producer  gas  is  to  place  the  installation  as  near  as 
possible  to  th,'  [lit  mouth,  thus  saving  the  carriage.  The 
small  and  inferior  coal  cot  vhili   thi  larger 

Mid    hettel    ipialll  ',     ol    .  ,,  .1    .  .ml. I    lie    shipped    to    other 

districts.     In  general,  however,  we  may  assume  that. 

■     cept    i    :    thi        I   coal,   there  will  not   exist  in 

the  neighbourhood  oi  the  pit  any  considerable  demand 

either    for    power    or     gas.        It,    there! be 

imperative  either  to  turn  the  gas  into  electrical  energy 
..n  the  spot  and  to  transmit  to  those  points  where  a 
demand  for  energy  exists  01  to  transmit  the  gas  itself 
in  pipe 

TRANSMISSION     OF     THE     GAS. 

By  far  the  largest  consumption  oi  coal  is  that  used  for 
heating,   whethei    foi    manufacturing   purposes   .,i    the 
warming  ol  buildings  ;    Ei 
lie,  to  transmit   thi 

.  i  .1.1  ii  .in  i I     .  in  i .     .   dent  in- 1   '  -.1  n  ■    im.i   only  tor 

lighting    Mini    | .      Imi'     [or  heating        thi    ob\  ious 

.im,,  n it  i  -.  trans 

mm  i       ,     ...     ii.i,    i  !,          .    » '  in  ■   -.  ilue    ill  -in  li  a  manner 

as  to  b  •  whi(  h  would  compi  t.- 
with  that  of  ra 

in  th,  used  .n 

lightin  '•         "m,  .1  not 

be   a  serious   oi  joint    be 

Collsl.lel.il, I.  1 11.1111- 

I   from    ■  »  periments 

on     ii.  where     the     pi 

I 

than    |.  per  ci  nl    pi  i  mil. nd  tins. 

wiih    ,c    ii.-twoi  i nprising     c    <  omparativi  I 

numb  '  ' 

i    in    lone    man 
im  elj    i.-w    bram  hes   and   vah 

i.  ed    to   less   than   one  tenth    per  cent. 
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per  mile.  In  the  case  of  transmission,  the  only  un- 
avoidable    loss     is     that     due    to    friction,   and     this 

Us-,  is  extre lv  small  it  the  velocities  do  not  exceed 

about  50  ft.  per  second.  The  very  high  efficiencies 
which  could  be  obtained  in  transmitting  air  or  gas 
do  not  seem  to  have  received  that  attention  which 
they  deserve  until  recently. 

1  have  calculated  the  power  transmitted  by  a  48-inch 
mam  under  different  conditions  of  pressure  and  velocity  ; 
it  has  been  assumed  that  one  brake  horse  power  per 
hour  can  be  obtained  from  70  cubic  feet  of  producer 
gas  per  hour. 

It  will  be  noticed  that  for  pressures  up  to  about  four 
atmospheres  that  is,  44  lb.  per  square  inch  gauge 
pressures,  and  a  moderate  velocity  of  30  feet  per  second, 
it  is  possible  to  obtain  efficiencies  above  87  per  cent, 
with  a  transmission  of  eighty  miles,  the  power  trans- 
mitted by  the  main  at  full  load  being  75,000  h. p.  ;  at 
lower  loads,  where  the  velocity  is  smaller,  the  efficiencies 
will  be  higher  as  the  loss  in  the  main  varies  as  the 
square  of  the  velocity.  These  efficiencies  are  con- 
siderably better  than  those  obtained  from  electrical 
transmission.  The  question  of  the  capital  cost  ot 
the  gas  mains  as  against  those  of  the  electric  mains 


cannot  be  stated  in  general  terms,  as  thuch  depends 
on  the  particular  locality,  but  there  is  no  reason  to 
consider  that  the  cost  will  be  greater  than  for  a  given 
amount  ot  power  transmitted  electrically. 

II,.  figures  show  that  gas  transmission  has  an 
extreme!}  high  efficiency  if  the  velocities  can  lie  kept 
down.  I  estimate  that  of  the  total  gas  produced. 
60  per  cent,  would  be  used  for  heating.  It  is  well 
known  that  the  fluctuations  in  the  demand  lor  gas 
for  heating  purposes  are  much  smaller  than  those 
for  lighting  and  power.  It  is  fair  to  ussume,  as  the 
ratio  of  mean  to  maximum  for  this  portion  of  the 
output  would  be  50  per  cent.,  that  the  load  factor 
of  the  whole  plant  would  be  30  per  cent,  for  tie-  heating 
gas,  and  the  remaining  40  per  cent,  would  be  used  in 
gas-driven  central  stations  producing  3-phase  currents 
at  pressures  from  5,000  to  15.000  volts,  according 
to  the  size  of  the  districts  which  they  had  to  cover. 
At  these  same  stations  the  gas  would  be  distributed  at 
low  pressures,  so  that  no  serious  difficulty  from  leakage 
need  be  anticipated  ;  the  3-pha^e  current  could  be 
converted  at  suitable  sub-stations  into  continuous 
current  at  440  volts  for  use  on  trams  and  for  lighting. 
(To  be  continued.) 


Table  giving  the  length  of  transmission,  H.P.  transmitted,  I.H.P.  required"  for  compressing,  ami  the  efficiency 
for  a  gas  transmission  through  a  main  4  feet  diameter,  70  cubic  feet  of  gas  per  brake  horsepower  hour. 
Mechanical  efficiency  of  compressor  ="8,  compression  curve  taken  as  P.V.  r3  =  Constant. 


Initial  Pressure 
Absolute. 

Length  of  transmission 
in  Miles. 

Horsepower  of  Gas  delivered 
by  Mains. 

I.H.P.  required  to 
the  Gas. 

om  press 

Efficiency 

of 

Trans- 

Lbs. 

D" 

Atmos- 
pheres. 

Initial  Velocity 

per  sec.  V 

V  =  20.     V  =  30. 

in  feet 
V  =  40. 

V=20. 

V  =  30. 

V=40. 

V=20. 

V  =  30. 

V  =  40. 

mission 
V=20, 
30  or  40. 

15 

102 

7  66 

34 

1-9-2 

13,130 

19,200 

26,260 

30 

44 

60 

997 

154 

105 

18  0 

8  2 

4  65 

13,550 

19,800 

27,100 

65 

95 

130 

99  5 

16"2 

11 

34  5 

153 

8  6 

14,150 

20,700 

28,300 

116 

171 

233 

99  2 

176 

1-2 

til 

271 

15-2 

15,500 

22,600 

31,000 

273 

399 

545 

98-2 

t>2  0 

1-5 

133 

59 

33 

19,300 

28,350 

38,750 

780 

1,120 

1,535 

96  2 

29  4 

2 

150 

00 

37 

28,850 

37,820 

51,600 

1,780 

2,010 

3,565 

93-4 

441 

3 

17S 

79 

44 

38,750 

56,700 

77,500 

4,.r)00 

6,596 

9,000 

89-6 

58  8 

4 

182 

83 

40 

51,650 

75,500 

103,200 

7  780 

ll.too 

1 ."» 551  < 

87-0 

73  a 

r, 

llil 

85 

48 

64,600 

in  1,00 

129,100 

11,550 

18,910 

23,100 

84-9 

882 

6 

194 

86 

48-5 

77,000 

113,500 

155,000 

15,890 

23,290 

31,875 

83  0 

1029 

7 

196 

87 

IS!) 

90,300 

132,000 

180.700 

20,630 

::i  580 

U.870 

81-5 
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CONTRACTORS'    NEW5. 


CONTRACTS    OPEN. 

Last  Day. 

Johannesburg.  -Supply  of  100  electric 
cars,  two  electric  water-cats,  five-ton 
crane,  car  traverser,  and  workshop  tools 
(or  Municipal  Council         ..  ..  Marc!   6 

Manchester.— Laying  underground  tele- 
phone pipes  I  Contract  X«.  1 1 1,  with  other 
appurtenant  works  for  the  Paving.  Sewer- 
ing,   and    Highways    Committee.      City 

jot's  Office,  Town  Hall,  Manchester  March  6 
Birmingham.— Supply    and     delivery    of 
1,500  tons  "I  7-inch  tramway  rails,  British 
standard    section    No.    4.   and    1 

standard  section  No.  4  4c,  with 
.ill  necessary  fishplates  for  same,  for  the 
Public  Works  Committee.  Mr.  John 
Price,  city  engineer  and  surveyor,  City 
Surveyor's   Office,    Council    Hon-.     Bii 

mingtaam        March  7 

Altrincham.— Supply  and  delivery  at  Al- 
tiincham  railway  station  of  about  45  tons 

rails,  with  the  m  1 
fishplates,   tiebars,   bolts,   nuts,   v. 

the!  las  O  >m]  any.  Messrs.  John 
Newton,    Son    and    Bayley,    [7,    I 

Mieci,  Manchestei   ,..  March  s 

StoKe  Newington.— Supply,  delivery  md 

erection  1  1  nit   and    main-. 

Foui  section  contracl    Mr.W.F.Loveday, 

h    Surveyor,    ["own    Hall,   Milton 

Road,  Stoke  Newington,  S.E March  8 

Broadstairs. — Construction,  delivery,  and 

/  mi.il    tandem    compi lund   engim 
denser,  well  pun 

Mr,    Percy    Griffith,    M.  Inst.  C.E.,    54. 
Parliamenl  Mien.  S.W. 
B  r  ig  h  o  u  se.—  Widening    ol    the    Calder 
1 
11 

Cor|  oration     Mi .  S.  S  11  lyv I  B 

Engine,  r,  Offices,  B  Mai  ch  n 

Belgium      The  "  Bulletin  Commen  ial"  an 
thai  the  Belgian  Stati    R 
invite  tenders  foi   the  installation 

■  ntilating  and  heatin 
in  the    central   workshops    a)    Mechlin. 
Partial!  n 

Marc  Ii  1 ; 

ParK  Royal      Su]  1 

planl    in   connei  tion    « ith     the 

electricity    generating     station     al      Park 
Royal  and  proposi 

; 
and  |cnkin,  17.  '• 
S  W. 
Axbridge  (Somerset 

7. in.   to    t  in   in 

Union  R        ! '  U  Man  h  13 


South  Shields.-  -Supply,  delivery  and  erec- 
tion ol  the  lollowing  plant  in  connection 
with  the  electricity  supply  department  : 
One  multitubular  marine  type  boiler,  two 
medium-speed  open-type  vertical  engines 
for  two  550  k  w.  direct  current 
generators,  two  500  k.w.  direct  currenl 
generators  and  traction  switchboard.    Mr. 

J  H.Cawthra,  Borough  Electrical  Engineer  March  13 
Liverpool.— Construction  of  covei 

ml  1 , yards  in  length,  and  other 

works  connected  therewith,  situated  in  the 

townships  of  Withnell  and  Win  . 

the    county   of    Lancaster,    for   the   Water 

Committee  ol  the  Liverpool  Corporation 
Mr.  H.  Dawkin  Williams,  Surveyoi    I 

Menin March  14 

Llandyfodwg  and  Llantrisant 
Wales).      TheCJguioieandCarv 
District    Council   invite   tenders    foi     two 
distinct  and  sepal  I 
the  valley  at  Gilfach,  by  extendi! 

I.landviodwg,  to  join  the  highway  known 

hol  1  lantrisant 

Mr.  11.  Hawkins  Williams,  Survev 


Me 


March  14 


London. --SuppK  ol  electrical  -tor, 

ending   March    ,1,   100..,  for  the  Fulham 
Borough   Council.      Town   Clerk,   Town 

Hall,  Fulham March  15 

Welwyn.  -Supply   and   deliverj    ol    aboul 
58  tons  ol 
Welwyn  (Herts)  Rural    D 

;    Walker  and   So,,.  Albion 

Chaml  1       1  !l"  March  27 

Grindleford  and  Rowsley.     Construe 
tion  of  the  Grindleiord  to  Kowslcv  section 
:  1,  .went  aqueduct,  in  tin 

1  dward  Sandeman,  En 

eld 

Shanghai. 

struction  and 

tramways  on   the  trolley  system   in  the 

ol   the   Settlement  ol    Shanghai  . 

als  are  desired  for  the 

rolley    and     Jouble  trolley    hues. 

Council  lohn    Pool,   and 

,  London.   E.C., 

and   Mi 

Wall  Street,  New  York 


twin  Lath 
Mansion 

1         1 

s.W         ...     Mi      I 

the  I'-.., d,  N'ewpc 
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COMING    CONTRACTS. 

Panama  Canal.— The  last  plans  which  have  been 
laid  befon  the  [Commission  deal  with  the  construe- 
1  sea-level  canal  at  a  cost  of  ovei  {45,000,000, 
which  would  take  10  to  [2  >  cars  to  construct. 

Blyth.— The  Harbour  Commissioners  have  under  con- 
sideration a  scheme  for  widening  and  deepening  the 
middle  and  upper  harbours  at  an  estimated  cost  of 
£21,000. 

Cumberland.— The  proposed  electrical  installation  at 
the  Cumberland  lunatic  asylum  is  estimated  at  £6,600. 

Grimsby.— The  construction  of  a  light  railway  has 
inctioncd  in  c  mnei  tion  with  the  proposed  new 
dc  ick  at  Grimsby.  The  line  will  run  from  the  proposed 
dock  area  at  Immingham  into  the  borough. 

Bath.— The  City  Council  are  about  to  apply  for  a  loan 
ol   mo, H  electi  ic  supply  exten;  ion 

Warwick. — Tenders  for  sinking  a  well  in  connection 

with  new  scheme  of  water  supply  prepared  by 
Messrs.  Willcox  and  Raikes  have  been  received, 
and  the  engineers  instructed  to  obtain  tenders  for 
the  laying  of  mains,  provision  of  pumping  ma- 
chinery, and   erection   of  engine-house. 

Hartlepool.— At  the  annual  meeting  of  the  Hartlepool 
Port  and  Harbour  Commissioners,  the  Chairman 
stated  that  it  would  be  necessary  shortly  to  obtain 
sanction  to  borrow  £30,000  or  £40,000  for  further 
dredging  plant. 

CONTRACTS    CLOSED. 

Karachi.— Messrs.  Win.  Simons  and  Co.,  Ltd.,  Ren- 
frew, have  received  an  order  from  the  Karachi  Port 
Trust  for  a  very  powerful  hooper  dredger  of  1,250 
tons  hopper  capacity  being  a  duplicate  ol  a  dredger 
which  they  supplied  to  the  above  Trust  about  six 
years  ago.  The  vessel  is  specially  constructed  to 
dredge  hard  material. 

Worksop.   -Messrs.  Markham  and  Co.,  Ltd.,  Chester- 
field,  have    secured    the  contract    for   supplying  the 
large  winding   engines  required    by  the  Wigan  Coal 
and    Iron   Co.,  Ltd.,  f oi  their  Manton  Colliery,  near 
Worksop;    also  the    main   winding  engines   for  the 
Dinnington  Main  Coal  Company's  new  Milking,  near 
5h< 
Islington.— The  contract  for  a  complete  Ash  Elevator 
foi    the    boiler-house  of   the    Islington    Urban 
District      Council     lias     been     placed     with    Messrs. 
i  hi'!  Co., i  ontractors,  Leeds.     The 

is   motor-driven  by   means  of  a  3-b.l1. p., 
running  at  500  1  ninute. 

London.— The  Brush  Electrical  Engineering  Company 
have    n  for  1  ai  bodies,  with   radial 

trucks  and  equipment  .  from  th<  Yarmouth  Corpora- 
te .11 

London.— J.  William!    and  Son    (Cardiff),  Ltd.,  have 

hi    ■  >i  di  1     F01      1     |00    ii  in      ■  i|    1  astings    for 

,.   London  tube  1  ii 

Japan.— KoIk  it   Stephenson  and  Co.   Ltd..   have    just 
d  .11 1, 1   1. 11    ten   largi   |  1    engei  engim 

I  '   ;  I       I;  nil-     :>  II,. 

I   1  ix-wheel  coupled 

with  leading  bogie,  and  six-wheel  lender- 
Portsmouth.     Alley   and  gow,    have 
from    the    Admiralty    for 
two  ail                                                         kyard. 


Bishop  Auckland.— We  are  informed  that  Graham, 
Morton  and  I  0    have  obtained  the  contract  to  extend 

the  coal-screening  plant  foi  tin-  Dean  and  Chapter 

New  Colliery  at  Bishop  Auckland,  County  Durham. 
After  the  addition  the  plant  will  be  able"  to  handle 
5,000  tons  per  day. 

Liverpool.— C.  and  A.  Muskei  (lOOl),  Liverpool,  have 
received  the  order  from  the  Mersey  Docks  and  Ilai 
bour  Board  for  supplying  and  fixing  eight  hydraulic 
gate  machines  for  the  passage  between  Brocklebank 
and  Canada  Dock,  Liverpool. 

Glasgow.  — Mountain  an(J  Gibson  secured  the  contract 
from  the  Glasgow  Corporation  Tramways  Department 
for  100  of  their  "M.G.  "21  E.M.  electric  motor  trucks 
fortramcars,  fitted  complete  with  steel-tired  wheels 
and  steel  axles. 

Buncrana.— lames  Gordon  and  Co.  have  obtained 
the  contract  for  the  supply,  delivery  and  erection  ol 

the  complete  hydraulic  and   gaspowcrpl.ini   im    ii 
electric  light  station  at  Buncrana,  Ireland. 

Middleton.  Meldrum  Bros,  have  obtained  a  contract 
to  erect  a  bridge,  and  to  supply  a  Meldrum  simplex 
destructor,  for  Middleton,  Lanes. 

South  America.— The  Leeds  Forgi  Company,  Ltd., 

has    received  an  order  for  500  steel  wag. 

40    tons  capacity,   from   a   South   American    Railway 

Company. 

APPOINTMENTS    VACANT. 

Last  Day. 
Tredegar.— tias  and  water  works' engineer 

under  Tredegar  Urban  District  Council...     March  20 

Llanelly.— General  superintendent  of  bar 
bour,  docks,  and  railways  under  Llanelly 
harbour  tru -tees    Salary,  £300 per  annum   March  16 

APPOINTMENTS    FILLED. 

Macclesfield— The  Macclesfield  Tow.,  Council  have 

appointed  Mr.  Herbert  Goodwin  as  assistant  surveyor 
at  a  salary  ol  ,'.  [20  pel  annum. 

Leigh.     The  Leigh  Town  Council  have  apj 

Stanlev  Wilson,    deputy   town   c lei  k  ol    Warrington, 
as  town  clerk  at  a  commencing  sal. 11  \  01 
bj    (  50  annual  increments  to  £600. 

London.     The   Honourable  Alfred 

Hardy  has  been  appointed  to  be  a  Commissioner 
under  the  Railway  and  Canal  Traffic  Act,  [888,  in 
n  ol  Vis<  omit  Cobham,  resigm  d,  Mr  Allied 
Galhornc-llardv  takes  the  position  of  CI 
the  Light  Railway  Commission  (unpaid)  in  the  place 
oi  the  Earl  oi  [ersey,  resigned. 

Rangoon.— Mr.   Waltei   G.  Longdin,  01    w 

ha    been  appointed  assistant  civil  engineei   to  the 

municipals  ol  Rangoon,  llurmah. 

Luton.— Mi    S.  F.  L.  Fox,  deputy  borough  engineer  of 

Newport,    Mon.,  has  just  been   a] 

, ■   ol    1  uton,  and    tu  ■  ej   r  to  the  1 

Committee  ol  the  corporation,  at  a  salary 
year.     Mr.   Fox  will  commence   his  duties  on  the 
inst. 


A  correspondent  requires  information  as  to  an  address 

ing  machine,  printing  adeli  esses  with     lou  iK.      I 1111.1 

tion  addressed  to  tl  ■■     s  Wi  1  ki.v  will  be 

duly  forwarded. 
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Btocb   Exchange  Settling  Days.     Settling  days  on  the  Stock  Exchange  are  as  follows :- 
Consols:  April  5th.  General  Settlements  :  March  15th,  30th,  April  13th.  Bant  Hate,  April  21st,  1904, 


I.— ENGINEERING,     IRON,     AND 
COMPANIES. 


STEEL 


76,1)70 

1,600, 

S100,000 

5:i0,000 
100,000 

250,000 

- 

15(1,1111(1 


£500,000 

50,000 

- 

800,000 

i 


Alldays  ft  Onions  Pneumatic  Engi- 
neering, Ltd 

Do.    Cum.  Pref.  G  per  cent.    . . 

Armstrong  (Sir  \V   G.),  Whitworth 

in.  Pref.. 
10.  4%  1st  Mort.  Dba.  Rd. 

Aveling  and  porter,  I.w  ,  I1        K.  - 


Pret. 
er  (Joseph)  and  Soil 

Cum.  Prel 

a.,  5*%  Cum.  Pref.    .. 
Mi.  1*  ',,  D.-b.  Stk.  Red. 


2/0 

4% 

100,000 

r,7  11:11 

10,889 

10 

300,000 

1 

,   d 

1,721 

12/. 

18 

12/- 

5,000 

186,748 

' 

stk 

_9,000 

111 

a 

21,000 

10,000 

Htl, 

1 

11.    M 

HI 

7 

■ 

1/ 

so, 

1  1; 

10 

28,001 

-... 

IK, 

6 

B0, 

in 

8/. 

Barron  Btomatit 
Do. 


1      1 1.  I,,  stock,  Red. 
,  LtiL.Ord. 
~o. 
10.  1;       Red.  Deb.    Itoi  I 

Bolckow,  Vaughan  and  Co  ,  Ltd.,  O. 


N.i  ,  1  (.: 


',1.7111 


,ni»i 


Do.  Ora.,Noa.  1,180,001  1,760,000 

Do. 
Cammell,  Laird  ft  Co 

■  .  Pref. 
Clayton  ft  Shuttle'worth,  Ltd.,  Ord. 

Db.  Stk.  Red 

or  (  ■,,.  I, nl  ,i',.i 
.  ...    1.    ,Br.     .1.1    0 

Pref. 
Delia  Metal,  I, t.l,  Shan 

1st  Mort.  1 

Pref.  and  l'articipaliiii,'.  . 

I  ■    , 

Ml,  Iron  &  Coal  Co., 

Do.  do.  do. 

1  lllotl     Metal,  Ltd 

Do.    Cum.  Pref.  5% 

Do.     Deb.  1  

.    ,.,        1 

Ltd.,6     1       1    Pn 


0. 

■ 

I'.niii  ..  1,1,1  , '  n.i. 
•      ■ 

Do  '     ■ 

II   ,.  I  I,  ,        : 

1'iel. 

■'■I.,  Mil.       .. 
Itawtlinrn.    I.rhlie   .    1  ,,.,  I. Id.  or. I. 
I      ,        I  I. id. 

..     ,    , 

r 
,iiH,Ld,,Ord, 


94  —  97 

1,         I 

1, " 

91  -91 


ENGINEERING,   [RON,  AM)  STEEL  COMPANIES.— Contd. 


i 

I  .'le'eu'l 


750,000 

2.-..IHI0 

t"j.,ii,llti(> 

49,537 

300, 

..(..in  111 
40,000 
200, 

I'llMII.IKIII 
411.0110 
210,0110 


21,'.M:; 

11,21s 

6,000 


50,000 
70,000 

A' 100,011(1 
20,000 

18,000 

- 

126,98 
7:1,002 

riuii.oiio 

i'350,000 
86,000 

£800,00 

J'',   

■■.jinn 

l'liim  1 

1 


Howard  S  Bull [h,  Ltd.,  Ord, 

Do.    1,      i' u-Gum.) 


ref 

'.,  Cum.  Pt. 

. 

Measures  Bros.,  Ltd.,  Ord 

1  '■,.    6]   .  '  am    Prel 

l,tMit.Db.Stk.,Red. 

'    Ltd 



1  Blaino   Iron  Works, 

Brit.  Loco.  Co..  Ltd 

Pearson  <S  Knowles  Coal  and  Iron 
Co.,  Ltd 
Cum,  I' 
Pease  &  Partners,  LI 

Do.        4 "..  I'erp.  I  >. 


-  H«. 


10,000 

' 


Do. 


Richardson  s,  Wostgs 

■  inn.  l'l.     . 


Do 


Pref. 


1  |_      j  i,i..i«, 


Do. 

Do.         1       i- 

~~)o.  I ' 

un.  Pref.    . 

Do.       8%Cui     1 

Rlebardi 

1    .  i 

1.1I111  I 

Do. 



1 

|in.     1  !:■,(     K«i 

ii.i  .  l'el.  Ord. 


1Q0 


i-  el 


.3=3. 
98—101 

!b1=!?j 

4  -44 

r4j 

108  —110 
11  — 111 


1=  3 
43-  5 

11=  J 

99  -102 

*-    « 
94-90 

91  -9G 

91        U 

91  -  95 

5  -     6J 

111       117 
105-107 
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ELECTRICAL    MANUFACTURING 
COMPANIES. 


1,1  KCTIIK      TKACTIiiN.      .  .     ;,/ 


•J0,>»HI 

120,000 
100,000 


400,000 

i'i;n;,:::,:i 
ior.,7;ii 
1511,000 
n  26,0110 
I  126,000 

•*.I5,(KXI 


H5,000 
A- 100,000 

52,000 
fii.ooo 


Alliance  Elee. Co. .Ltd.  5%  Cum. PI 
Aron  Elee.  Meter  l,til.,i: -,,  Cmu   l'i 

Bell'B  Asbestos  Co.,  Ltd 

Hritish  Insulate,!  ,\  Ilolsb\  I 'allies 
Ltd..Ord. 

Ho.  !','•,.  Cum.  Pref 

I),  i  IstMort.Deb.  Stk.Rd 
British  Thomson-HoustonCo.,Ltd. 

4*%  1st  Mort.  Deb.  Stk.  Red.  . . 
British    WcBtinghouae  Eleetrie  anil 

Manufac.  Co.,  Ltd.,  t%  Pref.    . 

Do.       4%  Mort.  Deb. Stk.  Red.. . 

Brush  Elee.  Enging.  Co.,Ltd.,Ord. . 

Do.        6%  Pref 

Do.        44",,  Tern.  1st  Del. .Slk.. 

Do.  4*%Perp.  2nd  Deb.  Stk 
Calender's  CableAConBtn.Ltd.Ord. 

Do.    5  %  Cum.  Pref 

Do.  44% IstMort.Deb  Stk. Red. 
Orompton  4  Co.,  Ltd , 

Do.  5%  1st  Mort.  Reg.  Debs. 
Dick,  Kerr*  Co.,  Ltd.,  Ord. 

Do.     6%  Cum.  Pref 

Do.  4*%  Deb.  Stock,  Red.  . . 
Doulton  .\  Co.,  Ltd.,  5%  Cum.  Pref. 

Do.  lstMort.4%Iree.Deb.Stk. 
Edison  and  Sunn  United  Eleetrie 
Light,  Ltd.,  "A"  Shares 
Nos.  1-99,261 

Do.    "A  "Shares  Nos.01-017. 130 

Do.    4",,  Deb.  Stock  Red. 

Do.     5%  Second  Deb.  Stk.  Red. 

Kir,  trie  Construction  Co.,  Ltd.      .. 

Ii...     7      Cumulative  Pref.       .. 

1>...      1       lvrp.  IstMt.  Del.    Stk. 

Evered  end  Co.,  Ltd 

Fenaiiti,  Ltd.,  .".",,   lBt  Mort.  Deb. 

Gen'.    Elect.    Co'.    (19001,  Ltd.,    6% 

Cum.  Pref. 

Do.    4%  1st.  Mt.  Deb.  Stk.. Red. 

Henley's  (W.  T.)  Telegraph  Works 

Co.,  Ltd..  Old. 

Do.        4J%  Cum.  Pre! 

Do.  4J"0  Mt.  Deb.  Stk.  Red 
India  Rubber   lintta  Percha  A 

Telegraph  Works  Co.,  Ltd., 
Do.         1st  Mort.  Deb.  Red.     .. 

Parker.  Thus..  Ltd 

Boot!  (Ernest) a  Mountain,  Ld.,Ord 
Telegraph   Construction  and  Main 
tenance  Co.,  Ltd 
Do.        4";,  Deb.  Bonds  . . 


III.— ELECTRIC     TRACTION. 


Closing  Subscribed. 


f-'i 

M    { 

111   ■    104 


2;     •-■:, 

S7         s'.l 

*-   i 

H-  Ii 
92-  95* 
79  -  82 
10j       Hi 

Bi       "'- 


24-     29 
98—  98 

105  -107 

li-lf 

105  —108 

8-     I 
1  -     1J 

ta 


5       12*,  -13 

5     ,     58-58* 

100      109-111* 


- 

Last 

Bob*  rlbed 

i 

Nam,                                               up 

Prices? 

120,000 

B/- 

' 

Anglo- Argentine  Trains  Co.,  L.l.,Or.        5 
Do.                 E     Cam  Pf.       5 

« 

£2 10,000      Stk 

6" 

Do.                 Permanent 

II'                                            ..    100 

40  —143 

20,000        10 

HI- 

Barcelona  Trams  Co.,  Lt.l.,Ord.    ..      10 

II          1 

.'•/- 

Do.             6"..l  'iiiii  l'i  Shares       10 

9  —  10 

Do.                Del 

100 

99      102 

stk    *i% 

Do, 

100 

%        10(1 

Be      Bleo.q  rams.  La.,  Pf.Or. 

h-A 

69,894 

Do.          5%Cnm.Pf. 

■ 

1 

75,000 

. '  ltd.    . 

r. 

s 

Do.            6  "..Cum.  I'l. 

6 

- 

DO       1)       b     ll    .Red.     100 

94-98 

£200,000 

Brit.  Col I       l                             Ltd., 

..      1IKI 

108      [06 

i      bo.                       100 

10         ()/- 

ilrd.l     10 

Do.        i LO 

Do.                                                      Km 

D 

97-99 

6         1/6 

1 

Trams,  Ltd.,  Ord.        5 

t 

40,600 

Do.                                            ..6 

.-7,000 

B  ■ 

Do.       "B"          do. 

5 

6J-    54 

£200,000      Stk 
£220,000     100 


60,000  10 

5<\987  10 

30,000  5 

£150,000  8tk 


I  '.  I  I  .   II. IS    \i  ,.        I     '.   .       I    nun.    I    ..    I  I'.lllli 

Ltd..r.",    lib.  Stk..  Red.    100       94  -  97 
6%     Buenos  Ayres  Gd.  Nat..  Ltd.,  6 ".. 

1st  Deb.  Bds.    100       103-100 
Calcutta  Tramways  Co.,  Ltd. 


Do. 


6tL    Cape  Electric  T: 
2/0     City  of  Birmingh 


1st  Dob.  Stk.,  Red.    100 


i'"  ■  - 


Ltd. 


Co.,Ltd. 

5      rum.  Pref. 

1st  Mort.  Debs.  .. 

Colombo  Elee.  Tram.  ,v  Light.  Co.. 

Ltd.,  5%  1st  Mort.  Deb.  Stk.  Red, 

Dublin  United    Trams.    Co.    (1896), 

Ltd.,  Ord.     .. 

Prel 

Isle   of  Thanet   Elee.   Trams,  anc 
Light.  Co.,  Ltd.,  5".,  Cum.  Ptel 


London  Ui 


111  1,010 
.-(111,1101) 

l':i,-,n,i  ion 
50,000 


24,600        10 

24,500       10 

£220,000      Stk 


Deb.  Stuck 


6',,  Cum.  Prel 

North  Metropolitan  Tramways  Co.. 

Do.  34",,  Mort.  Debs. 

Perth  Electric  Trams.  Ltd.  (W.A. 

5",  1st  Mort.  Deh.  Stock    Red,. 

Potteries  Ele. -.Traction  l'o.,Ld..Or. 

Do.  S%  Cum.  Pref.     . . 

Do.  IV',,  Dili.  Stk.,  Red 


100      103  —105 


101  -103 
104  -106 

J-   « 

4  -  4J' 
90  —  95 

104  -107 
8-9 
84-    94 

102  —105 

IV.— ELECTRIC   LIGHTING    AND    POWER. 


SMlih,rll....l 

s 

7,500 

10 

7,500 

111 

7,500 

10 

£70,000 

Stk 

14,000 

£511,000 

stk 

27,607 

5 

12,493 

5 

60.000 

5 

£286  782 

Stk 

70,000 

5 

80,000 

.-. 

£3.-,n,ooo 

41,486 

6 

£l.-.0,OO0 

70,595 

10,000 

..■urn  in  hi 

stk 

e  km 

40,000 

Id 

30,000 

10 

Slk 

70,000 

6 

70,00(1 

£60,000 

stk 

Bournemouth  A  Poole  Elee.Sup.Co., 
Ltd..  Ord.     .. 
Do.       «i%  Cum.  Pref . 

Do.        6%  Cum  Second  Pf.     .. 

Do.  44"..  Deb.  Stock  Red 

BruuilcyiKeiitlEI.  c  1. 1.  A  IT  l'..I  ,.i 


Charing  Cross  &  Strand  Eleo.  Sup, 
Corp.,  Ltd..  Ord 


;  i        .   I    ■  I. 

Do.  do.       I1         1' 

lltyol  London  I    I    I  .el. I   '  '    ■'■    L'I..'  ' 

Do.     ii".  ('"".   Prel 

Do       5      Di  b  in..    Rod      .. 

DO.        4*",.  2nd   Di  Ii,  Slk..  Red 

County  of  I."  i : 


Prel.    .. 
Do,        i       i'M,  rt.Db.Btk.Reg 

Australia,  Ltd  f,      Deb.  Stk.  Red. 

Do.         Ii' 

HavanaElcctri'cityl'o.,Ltd 

Hove  Eleo.  Lighting  Co.,  Ltd., Ord. 

: 
■ 

1 

ingCorp,  I  i, I.,  i. 

| 

'  -,|     in, I. 


104—  ii 
loj-  10| 
9  -9J 


100  109  —111 

10  124      18 

10  ID*-  14 

10(1  122        126 


06  —108 

8B  -  91 
54-  6 
01  -101 

100—102 

a-  a 


,rked  *  arc  quoted  cx-dividend. 
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ELECTRIC  LIGHTING  AND  POWEH.— Contd. 


TELEGRAPHS  AND  TELEPHONES.— Contd. 


111,000 

60,000  i 

£371,895  '  Stk 

100,000  10 

76,131  o 

220,000  Stk 

250,000  Stk 

£250.000  — 

10,852  10 

£59,000  100 

16,600  5 

£50,000  stk 


±•.-,11,00(1 

65, 

100,000 


£100,000        Stk 


ii 


K.  iisnigtonundKnightsbridgeElec- 

trio  Lighting  Co.,  Ltd.,  and  the 

Notting  Hill  Electric  Lighting 

Co.,  IM.,i%  Deb.  Stock,  lied. 

London  Elec.  Supply  Corp., Ld.,Ord. 

Do.     6%  Pref 

Do.     4  ,,  1st  Mnrt.Db. Stk., lied. 
Metropolitan  Elee.Sup.  Co.,Ld.,Or. 

Do.    It'.Cum.  Prel 

Do.  4*,  ',,  lstMort.D6.sk., Red 
Do.  8i '-'„  Mort.  Deb.  Stk  ,  Red. 
Midland  Elec.  Corp.  for  Power  Dis- 
tribution, Ld.,  1*",,  1st  Mort. Deb. 
Notting  Hill  Elec.  Ltg.  Co.  Ltd.Ord., 
Do.  4%  1st  Mort.  Debs.     .. 

Oxford  Electric  Co.  Ltd.,  Ord. 

Do.        4%  Debenture  Stk.  Red. 
Royal  Elec.  Co.  (of  Montreal) 

U  ,,  5S0-yr.  1st  Mort.Deb 
8t.  James'  &'Pall  Mall  Elec. 

Light  Co.,  Ltd.  Ord. 

Do.  700Pref 

Do.  Si%Deben.  Stock,  Red 

Smithllel.l  Markets  Elec.  Supply 

Co.,  Ltd.  Ord. 
Do.        4°i  Debenture  Stk.  Rod. 
South  London  Elee.  Sup.  Co.,Ltd.O. 
South  Metropolitan  Elec  Light 

&  Power  Co.,  Ltd.  Ord. 

Do.        7%  Cum.  Pref 

Do.        4J%  1st  Deb.  Stock  Red. 

Urban  Electric  Supply  Co.,  Ltd.,  O. 

Do,    5  ! ,  Cam  Pref 

Do.     4V',,  1st  Mort. Deb.Stk. Red 
Westminster  Elec.  Supply  Corp. 

Ltd.,  Ord. 
Do.        5%  Cum.  Pref 


98  -100 
183  193 
5f-5f 

.10  —115 


V.  TELEGRAPH  A  TELEPHONE  COMPANIES. 


£84,800 

100 

25,000 

HI 

nca.f.sii 

±3,n«,2io 

±•3,118.210 

116,000,000 

6,000 

6,000 

' 

£30,000 

.il 

60,710 

£86,800 

100 

±',|i»i,oi»i 

100 

£100,000 

800.000 

,0 

Stk 

1  ,  000,000 

,:,(»,, i. in 

1160,000 

a 

£58.700 

100 

27,000 

79.680 

1' 1,983.3.13 

£9,000,000 

£689,698 

179,818 

50,000 

£100,000 

11,888 

8 

58,000 

6 

40,000 

£179.947 

Stl 

IS.IKI'.l 

£80,008 

M 

150,000 

African  Direct  Tel.  Co.,  1,0.,  I  •„  Ml. 

Debs.  (Series  A),  Red 

Amazon  Telegraph  Co„Ld 

\nglo-Ameneaii  IVI.  Co..  Ltd.,  Ord. 

I )  , 

Do.          Deferred  Ordinary     .. 
('bill  Telephone  Co.,  Ltd 

i  ' >al  Cable  Co.,  Capital  Stk. 

Do.  Sterl.500  ji  I     Deh  B 

Cuba  Bnbmarine  Tel.  Co.,Ld.,Ord. 

Do.        10  .,  Preference  .. 
Direct  Spanish  Telegraph  Co.,  Ord 
■      ,  (    (in.  Pre' 

i  Co!,  Ltd.! 

>  Cable  C,,.,  1,1.1., 


Do      i      Rg  Ml    I'- 
ll, i  i . . 

,    '    '    lialasia  and 

(  Una,  CM..  . 
Do.    4 

...     I       ,  i .'  i.,  Ord. 
Pn 

i       Hon.  Dob 

(4rein.Mirlli.-iii  I  ■  I-   pupo  '■"  .1.'  i 

Halifax  and    lleriaii.l  ■ 

14,%  1st.  M   nt.   Deb       It.  .1 


lu. 1. 1  Km     V 
National  Telephone 


,Ltd. 

Co.,  Ltd..  Prof. 


in  ii  i  elepl i-;ieo.Co.,Ltd, 

Do,       6   .  ciii'i   Prel, 

Router's  Telegram  Co.,  Ltd. 
United  Kivei    i 

Do,       9   .  i  .mi   Pre! 

Do.       6%  D 
W.  African  Telegraph!  I 

West  Coastol  Amerlc  i    IM 

Do       l    .  Heb.  (Juar.by  Wost.Tol 


-i       9J 

17         IS 

:i:      3.: 


99  mi 

100  102 

101-108% 

ii       114 



18 

loii      ni- 


ne 


mi.      10 

:is      k'k'i 
,oi      106 

98      101 
71-  74 


207,1130 

t'7... 

518,915 


Oil.  \V.lndia&PanamaTeleg.Co.,Ld.,Or, 

6/.  Do.       6",'.  Cum.  1st.  Pref. 

6/.  Do.        6"..  Cum.  2nd  Pref.        .. 

5%  Do.       5%  Deb. 


Ii,,.      i    ,  Deb.  Btook, 


VI.— SHIPPING    COMPANIES. 


Paid 

Closlns 

Amount            3 
Subscribed.        g 

up 

32,500 

10 

5  0 

Anchor  Line    (Henderson    Bros.), 

Ltd.,  r,'     .    .     nil    l'n  i         10 

8J-    9 

£325,000 

fltk 

i;:; 

lied.  1-t  Mort.  Id  I... Stk.     100 

99  -101 

£672,900 

Stk 

l.t.l      1      .  1st  M  irtD.-b.Stk.   Red.    100 

93-  95 

!0,  000 

10 

.".,'1 

liuekiiall  Steamship  lilni       ■•  i  . 

i,    Pref.      10 

6  —    6J 

IV',, 

Do.          I1     M  Mori.  Ueb.  Stk. 

LOO 

74-77 

£750,000 

Stk 

H 

Clan  Line  Steamer-,  l.i 

100 

98-100 

Cunard  Steam  Ship  Co.,  Ltd., 

40,000 

20 

Do.                 Nos.  60.001-100,000 

10 

6-    6J 

£401,430 

Stk 

IJ-.I 

Eldel    II .1.0   SI, i,.,, ill-,  l.t.l    ,  |l    ' 

1st  Mort.  Deb.  Stk.     .. 

100 

101  —103 

1  ,v  Co.,  Ltd.,  Ord.. . 

1 

■  ■  19 

7* 

1/7 

U  in  steam  Navigation  Co.,  Ld., Ord. 

1* 

Si~    ? 

86,768 

Stk 

1/9 

1'. 

Ii,,'     i      l-t  M.irt.  D.-b.  Stk,  Red. 

100 

99-101 

55,000 
40,000 

±'2IKI,000 

5 
6 

Stk 

1  1 

2/9 

1'.  '. 

I!       .  i    ■    1     ■■.  l.t.l  .'ir.l 

Do!       U         I-'    Mt      Deb.    Stk.    Red 

100 

8T-S6 

141,500 

10 

&/■ 

I,,.  Pref.       .. 

10 

5i         5] 

£1,160,000 

Stk 

Peninsular  ami  Ol  lenl  tl 

Co.,  5",,  Cum.  Prof.  .. 



ISO      i. 

£1,160,000 

Stk 

19% 

Do.        do.        Deferred 
linval  Mail  steam  Packet  Co.  Ord.. 

60 

25*      .S6J 

89,075 

5 

2/6 

Mb Ld  .  ■' 

(   urn.  "  A  "  Pref.. 

". 

1.          'i 

Do.         "  H"  Old 

1           '1 

141,841 

10 

*/- 

a-nsbip 
0      .  l.t.l.,  or.l 

Ill 

21,000 
61,008,894 

Do.         1 1 

Stk 

1    ■ 

Do.         4',,  Debenture  Stk., Red 

VII.— MIKi'ELLANEol  s     COMPANIES. 


... 

3         Last 
S          1'lvi 

Clo.lllK 

60,000 

±•750,1X10 

i  .   00 
10,000 
1883588 

66,489 

i.i,  000 
186,000 

Sll. 
10 

111 

1 

1 
1 

(II 

6 

CM. 

-   1,1 
...I 
1     1 

Cliadbnrn'slSbipi'lVI. 
Oakey  (John)  end  Son 

tp.,  Ltd..  Ord.,  Nos. 



i 

,      ,      i.pri 

100 
10 

10 

167- 

1 
1 

• 

1 
11           1.. 

RAILWAY   0ABRIAGE  S    \\  \'.<>N  COMPANIES. 


Leal 

10,000 

PI 

8,789 
10,000 
10411 

10 

111 

7 

8/- 

7, 

14,889 
781,808 

10 

1 

8/0 
1/8 

20,000 

1 
1 

:o 

6d. 

2/d- 

1.   .  1  10,000 
i:„,l.  I'm    t  W«g..n,  Ld 
■ 
Do.     B,99,86x  1  (.;  * >.  50,001 -76,000 

I, an.  a    lin.     .'. 

I       I 


I  IV 


Sleeks  aud  Shares  marked   ' 
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THE    HOME    METAL    MARKET. 

SHOWING    DAILY    FLUCTUATIONS    FROM    JANUARY    30TH    TO    FEBRUARY   28TH,  1905. 

COPPER.  PIG    IRON:    SCOTCH, 


• 

6 

7 

8 

<i 

10  IS  14  ) 

eoa  sss 

se*S7z» 

%l 

69 
68 

-- 

y 

67 
66 
65 
64- 
63 
6S 
61 
60 
59 
58 
57 

TIN. 


0    7    6    9     K)  1 

>  14  15  I 

IT  SO  SI  22  S 

S£4Z7aJ 

Xs 

14+ 

137 

134- 

S^S^" 

i,   -/ 

•  ""        S^ 

s/1 

0 

|S4 

1 

ENGLISH    LEAD. 


S    3    6    7    t 

9    10 

3  V*   15  lb  1 

r  ko  8i  -, 

>. ■  „-\  t 

y 

HEMATITE, 

7  8  9  10  151*1516  17  eoei  egg3a»a7aa 


CLEVELAND. 


Q»J 

1 

7 

9 

10    IS  If  1 

>   1 

17    I 

08 

5! 

S  ' 

— 

*( 

4-b 

-94 

A3 

4S 

SPELTER. 


• 

)0   13  14  15  1 

1  eow  geesR*878 

»            £,  30.31 

i 

2 

e 

7  t 

c 

10  13  1 

*  15  16  17  £0  2)2 

:  = 

1; 

1  c 

ISC, 

£7 
£6 

65 
24 

s" 

S 

^ 

83 

2s 

21 
£0 
19 
18 
17 
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PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS. 

MANUFACTURERS'    AND    MERCHANTS*    QUOTATIONS. 


MARKET      REPORT. 

Wednesday,  March   is/,  1905. 

COPPER  has  fulnlled  the  prediction  made  in  this 
column  by  rising  to  a  higher  value.  American 
advices  have  been  very  strung,  and  have  materially 
assisted  the  advance  in  values.  It  is  understood  that 
consumers  have  allowed  their  stocks  to  run  down  to  a 
low  level,  and  if  the  market  were  subjected  to  manipula 
tion  copper  might  easily  be  put  to  £'0.  The  statement  is 
made  that  the  Rio  Tinto  Company  is  sold  out  for  im- 
mediate delivery,  but  with  reckoning  this  a  bull  point  it 
must  not  be  overlooked  that  a  good  deal  of  copper  is 
only  held  by  speculators.  Manufacturers  are,  however, 
fairly  busy,  and  a  survey  of  the  whole  position  snj 
the  probability  that  we  shall  see  a  rising  market  for 
copper  in  the  immediate  future.  The  tone  remains 
steady. 

Tin  has  risen  in  sympathy  with  the  advance  in  the 
:    the  sister  metal,  the  strength   of  coppei 
induced   bear    repurchases.      There   has   been     '   certain 

amount  of  bear  pressure  ior  forward  deliver',,  but  spol 
tin  has  fallen  away,  owing  to  tree  offerings  of  metal,  this, 
turn,  causing  a  shrinkage  in  the  backwardation 
for  three  months'  delivery.  The  position  is  interesting. 
I  mpanv's  report  points  out  that  statistics  at 
the  end  of  the  month  are  expected  to  sb 
decrease,  while  the  Straits  show  little  inclination  for  busi- 
ness .it  the  present  range   of    prices.     The    ni.u!.> 

ghngher. 

The  market  for  lead  also  shows  improvement, 

iving  having  been  witnessed,  with  the  result  ol 
temporarily  clearing  supplies.  The  latest  tendency, 
howe.  isiermarket,  thciniotationsbcing. 

reign  fjz  5s.,  and  English  f\2  12 

'  ■         ,  i    ■   1 

uorn  consumers,  hut  the  demand  was  frei 

at    the    higher   level,   and    finally   prices   reacted    sharply. 
The  activity  in  other  markets  has  been  rel! 

n  exchanges,  and  a  large  speculative  busim 
been  transacted.     Middlesbrough  iron  has  been 

d  American  advices,  and  quotations  at  th< 
were  4Ss    8d.  cash,  and  4*s    i id.  one  month 
shipments  of  Cleveland  iron  to  Scotland   .. 


IRON,    STEEL,    PIG- 
IRON,  Sec. 

SCOTLAND. 

Messrs.    David    Colville  and  Sons,  Ltd.,  Dalzell 

Steel  and  Iron  Works,  Motherwell,  N.B.,    quote  as 

follows.     Prices  delivered  in  Glasgow  or  equal  :— 

Steel:  £    s.    d. 

Siemens' Steel  Plates,  Marine  Boiler  Quality 6  15     0 

Land         6  17     K 

Ship  Quality  Plates 5  17     6 

Siemens' Steel  Bars.  Boiler  Quality     6  17     6 

..     Ship  6     7    6 

,,     Angle*  5    7    0 

Manufactured  Iron  : 

Bars— Dalzell  6     2     6 

„      Best    6  12    6 

..    Horseshoe      6  12     6 

Angle 6     2     6 

„      Best  Angle    6  12     6 

„      BestBest  7     2     6 

„       ExtraBest     7  12     6 

Usual  terms  and  extras.      Special  rates  (or  delivery  in  England 
and  export.     The  above  prices  subject  to  alteration  without  notice. 

The  Glasgow  Iron  and  Steel  Co.,  Ltd.,Wishaw, 
quote  as  under  (prices  are  delivered  Glasgow  or  equal) : — 
.t.  I    -     1 

Steel  Angles  (Glasgow  s^'  Steel) 5     7     6     per  ton. 

Steel  Ship  Plates     Q  ...      •.,  1,   5  17     6 

Steel  Bars,  Ship  Quality  (Glasgow  ^y  >'..  1 1     6    7    6 


4  * 


Steel  Bars,  Boiler  (,' 

Steel)  6  17    6 

Steel  Land  Boiler  Plates  (Glasgow  ^  ^ 

1;     7     6 

Steel  Marine  Boiler  1  '4j/  ^ 

6    7' 

Less  5  per  oenl  itandard  list 

111. 1  and   for  export.     The 

John   Spencer  (Coatbridge),  Ltd.,  Phoenix  Iron- 
works, Coatbridge,  N.B.,  ,  -  . 

6  5  0 

..     6  15  0 

7  5  0 

1                                         .......    7  16  (i 

6  15  0 

7  15  0 

s  ,  0 

0 

1  7    5    0 
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£    s.  d. 

Angles— Phu  nix      6     5  0 

Best    6  15  0 

ExtraBest    7     5  0 

Gas  Tube  Hoops— Phoenix  Best  6  15  0 

-Phoenix    


Best  Boiler 7  10     0 

Best  Best  Boiler  8     0     0 

Extra  Best  Boiler  9     0     0 


Boiler   Tube   Strips— Phanix  Best  Best  8    0    0 

All  per  ton,  delivered  f.a.s.,  Glasgow,  Greenock,  Grange- 
mouth, Granton,  Leith,  or  Ardrossan.  5  per  cent,  discount  cash 
monthly. 

Messrs.  R.  Feldtmann  and  Co.,  of  Glasgow,  quote 

Commission  exira). 


Pig  Iron 


No.  1.  No.  3. 

£  s.  d.  £  s.  d. 

ColtneBS,  f.a.s.  Glasgow 3  4  6  2  14  0 

Gartsherrie „    2  19  0  2  14  0 

Suiimicrlee ,    2  19  0  2  14  0 

Carnhroe    ..  ..      ,, 2  16  6  2  12  6 

Langloan    „   3  4  0  2  15  0 

Calder ,,    2  19  0  — 

Clyde  2  18  6  2  13  6 

(llciij-arnock,  f.o.b.  Ardrossan 2  18  0  2  12  6 

EgUnton   ,,            , 2  14  0  2  12  6 

Daliiicllington,   ,,  Ayr  2  14  H  2  12  6 

Shotts „  Leith    2  19  0  2  14  6 


NORTH   OP   ENGLAND. 

Messrs.  W.  Whitwell  and  Co.,    Ltd.,  Thornaby 
Ironworks,  Stockton,  quote  as  follows,  at  works  :— 
£    s.  d. 
W.W.  ^  Bars     6  12    6 

W.W.  Best  Bars    7     2  6 

W.W.  Best  Best    7  12  6 

W.W   Best  Best  Best s     ■>  (\ 

W.W.  Best  Shoe  7     2  6 

Thornaby    "^Jf  8     2     6 

Thornaby  Best 8  12  6 

Thornaby  Best  Best 9  12  6 

Whitwell  Special  Admiralty  Cable    10  5  0 

Special  Chain  Iron  9  5  0 

Tube  and  Nail  Strips  6  15  0 

W.W.  "^f*  Angle  Iron  6  15     0 

W.W.  Best  Angle  Iron    7     5     0 

Tee  Iron,  to  8-inches  United 7  12     6 

Terms,  Cash,  lees   24   per  cent,   discount   on   10th   of  month 
following  delivery. 

LANCASHIRE. 

The  Pearson  and  Knowles  Coal  and  Iron  Com- 
pany,  Ltd.     Dallam    and    Bewsey    Forges,   War- 
rington, quote :_  Iron  stee, 
£  s    d.            £  s.  d. 

ate       Ban     r,  10    0  7    5    0 

.  ™  .      Angles     7     0     0  7     5     0 

\&F )     Tecs     7  10     0  7  15     0 

^to        Hoops 7    0    0  7  10     0 

W(W     Sheets     7  10    0  8    0    0 

Ordinary  Sizes,  I' AS  Liverpool  in  10-ton  Lots. 
Extras  for  Sizes  and  Cutting  as  per  List. 


WORCESTERSHIRE. 


Baldwins  Ltd.  (with  which  is  amalgamated 
Knight  and  Crowther,  Ltd.),  Wilden  Works,  near 
Stourport,  quote:— 

Singles  Doubles 

20  G  Kin,  21  G  to  24  G 

by  86in.  UOin.  by  86in. 

per  ton.  per  ton. 

Black  Sheets :                                     £    s.   d.  £    s.    d. 

"Vale"  10    0    0  10  10    0 

"Shield"  10  10    0  11  10    0 

"Severn" 1110    0  12  10    0 

"  Baldwin  Wilden  B  ." 12  10    0  13  10    0 

Charcoal 16  10    0  17  10    0 

Best  Charcoal    18  10    0  19  10    0 

Pickled,  cold-rolled  and  close  annealed  sheets  specially  quoted 
for. 

Extra  widths.  Singles  to66in.,  Doubles  to  56in.,  Lattens  to  46in. 
Extra  lengths,  Singles  to  168in.,  Doubles  to  132in.,  Lattens  to 


Patent  Coated  Sheets: 

£    s.  d.  £    s.  d. 

No.  3  Lead 13  10  0  14  10  0 

S.V.  Lead    _ 15    0  0  16    0  0 

No.  3Terne    15     0  0  16    0  0 

S.V.  Terne 16  10  0  17  10  0 

Singles  Doubles 

20  G  21  to  2i  G 

m  iin  to  96 

by  86in.  by  36in. 

per  ton.  per  ton. 

Tinned  Sheets :                               £    s.   d.  £    s.   d. 

Best  Coke  (Finish)    28    0    0  29  10     0 

„     Charcoal  (Finish) 30    0    0  31  10    0 

Extra     „             ,,         32    0    0  33  10    0 

Cotton  Can  Tin  Sheets  to  39in.  by  36in.  specially  quoted  for. 
Tin  Plates,  "Cookley,  K"  Best  Charcoal,  £1   7s.  Od.  per  box. 
Extreme  sizes  in  Tin  and  Patent  Coated  specially  quoted  for. 
Lattens  up  to  36  wide  by  27  W.G.  £1  10s.  Od.  per  ton  extra 
throughout  for  all  brands. 

At  works  less  2J%  for  cash  monthly,  10th  inst. 

Galvanized  Corrugated  Sheets  : 

"Phuenix"  Brand,  24  G.,  f.o.b.  London,  in  £    a.  d. 

Bundles 1115  0    per  ton. 

"Blackwall"    Brand,    26    G.,   in    felt-lined 

cases  for  Australia,  f.o.b.  London 1 1     7  (> 

Galvanized  Working  Up-Sheets  : 

£   s.    d. 
24  G.,  f.o.b.  London,  in  Bundles  13  15     0    per  ton. 

STAFFORDSHIRE . 

Shelton  Iron,  Steel,  and  Coal  Co  ,  Ltd.,  Stoke-on- 
Trent,  North  Staffordshire,  and  122,  Cannon 
Street,  London,  quote:— 

I.'     B,  .1. 

Crown  Bars 6   10  0  per  ton. 

Best  Bars  (1  to   6in.  wide,  above   j   in. 

thirk,  A  in.  to  4  rounds  and  squares)     7     0  0 

Angles 6  15  0 


Be  1  Shoe  lion    

Rivet  Iron    

,,     Best  Hivet  (Special) 


Screwing . 


7  0  0 

7  10  0 

8  0  0 

8  0  0 

9  5  0 
9  5  0 
8  5  0 
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£     s.  d. 

Best  Turning  8    0  0  per  ton. 

.     Hating 8    5  0 

„     Best  Best  9     5  0 

„     Treble 10     5  0 

Plates 7  10  0 

Best  Hates B     0  0 

,,     Boilerplates  8  10  0 

,,     Best  Boiler  Plates 9  10  0 

To  -hie  Best  Boiler  Plates 12     0  0 

>ool.  Birkenhead  or  Manchester. 


METALS. 

Messrs.    French    and    Smith,     147,    Leadenhall 
Street,  and  11,  Oldhall  Street,  Liverpool,  quote:— 


TIN 
£ 


Delivery  f.o.l 


d.        £      s.     d. 

130  in     0  to  131     0     0    per  I 

131  10     0  to  132     0     0 


WALES. 
Cordes  (Dos   Works),   Ltd.,   of  Newport,   Mon., 

quote  "  Star  "  brand  patent  wrought  nails,  steel  nails,  .vc. 

Discounts  — 

45  per  cent  off  1-inch  to  3-inch  strong  rose  and  all  tine  rose  and 
6dy.  and  8dy.  pound. 

40  per  cent,  off  3J  inch  to  7-inch  strong  rose  and  lOdy  and 
20dy.  pound. 

Extra  2}  per 


Tin: 

English  Ingots,  f.o.b.  ... 

Dis.14 "„  A  I      ..     .. 
English  Bars,  f.o  b 

Dis.  li%&  1",, 

Straits      G.M  B.,      cash 

Warehouse,  Net  130  12    6  to  130  15    0 

Straits  G.M.B.,3  months. 

Warehouse,  Net  130    2    6  to  130    5    0 

Australian,    Mt     BischolT, 

Warehouse,  Net  131     0     0  to  131     5     0 


40  per  cent,  off  all  sharp-pointed  nails. 

Delivered  in  lots  of   4  cwt  and   upward! 
discount  off  the  gross  on  two  tons  and  upwards 

Steel  rose,  flat  points,  5-inch  to  7-inch  basis 
2  tons  9/6  per  cwt. 
1  cwt.  lots  and  upwards  D/'J  per  cwt.  | 


d/d  any  Bailway  Stat 
d/d  any  Bailway  Station. 


.'  nails,  3-inch  basis 
•>  tons  9  3  per  cwt. 

lots  8/6  per  cwt. 
iron)  £7  10s.  per  ton,  at  works  for  2-ton  lots. 

Messrs.  Richard  Thomas  and  Co.,  Ltd.,  of 
33  and  35,  Eastcheap,  E.  C.  —  Works :  South 
Wales,  Burry,  Lydney,  Lydbrook,  and  Cwmbwrla, 
quote  :— 

Per  Box. 
f.o.b. 
Wall 

£    B.      d. 

•  BV"             0  12  U 

•Jumbo"         0  17  6 

'Lydbrook"    0  12  lj 

1  1  6 


Coke  Tin-plates. 

bj  11  124s.  no  lb 
0  20    by  10  22S    155 
C  20   by  14  112     10 
C  28    by  20  112s.  216    ,, 

Charcoal  Tinplates  : 

I  !     103  lb 


Copper : 

ht.1nd.1rd      G.M.B., 

Warehouse,  Net  

Standard       G.M.B.,       3 
months,     Warehouse. 

Net 

English,    Tough,    Cake  & 
Ingot,      Warehouses, 
Net 
English,      B' 

Warehouse  Net   

English,       Sheets       and 
Sheathing,  f.o.b.,  Dis. 

'-'* 

li   Sheets  for  India, 
f.o.b.,  Di       I 
Electro,  Warehouse,  Net  . 

Ore,  ex.  ship     

Begulus,        Matte        and 
;  ite.  ex.   ship, 


COPPER. 

£      s. 
cash 


3  to    68    7 
6  to    63  13 


71     0    Oto    71  10     0 
71  13    0  to    72    5    0 


80    0  0  to  «J  10  0 

75    0  0  to  76  10  0 

7.1  15  0  to  71  0  0 

0  12  0  to  0  13  0  per  < 


I 
YELLOW    METAL. 


Yellow  Metal  : 


4 

■ 
rig 


1     0     8|   per  lb. 

006;     .. 


illawi 
BELGIUM. 


0  12  10* 


SPELTER 


Laurence 


C.     L.     Faulkner,     Suffolk     House, 
Pountney  Hill,  London,  E.C., 

1  ton  of  1,015  kn 
oard  AN TU  I  1.1'  toi  appn 

Steel : 

at  ■'■  1 "  11  per  ton. 

al  3  II  0 

al  3  16  0 

Finished  Steel : 


.... 

ai  G  1  0 

al  1  10  0 

Fencing  Btandardj al  G  2  0 

I  "I    5       I      0 

Tvreiiars    al    G      I      0 

Hall  Bound  liars al 

Heavy  Hails at   I   15     0 

Light  Bails  "    1  '7    6 

Structural  Steelwork  : 
Prices  on  applies 


d.  £    s.    d. 

Silesian 

Blende  ol     -  6    to    7    0    0 

Calamine  »    "    " 

LEAD. 

English   Pig,  W 

1        .  1  •  1 

Spanish.  •  "    ">     ''-'  "'    " 

Lead  Ore  of  70     .  Nel  '•     I 

ANTIMONY. 

£  i.  £     s.     d. 

Star  Regulus 

0 

(.,.uilc.  !  13  10    11    to    n    0    0 

QUICKSILVER. 

£  s.   d. 
,  i,  .  War,  bouse,  Nel  7  19    6  pel  Qa  ■ 


Spanish, 
Italian 
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COAL. 

LEICESTERSHIRE. 

The     Nailstone     Colliery    Company,    Leicester, 

quote.      Price  per  Ton  at   Pit    of    "20  Cwt.,   with     A   Cwt.    per 
Ton  for  wastage  — 

Upper  Main  Seam.  s.  d. 

Main  Coal 1     6 

Best    Hard   Steam   (hand    picked,   as    used    by  the 

Kuihvay  Companies)    6     0 

Best  Hard  Steam   Cobbles  (made  through  Gin.  mesh, 

free  from  slack)    6    0 

Fine  Slack    0     6 

Terms,  net  cash  on  10th  of  month  following  delivery. 

DERBYSHIRE. 

The    Manners    Colliery  Co.,    Ltd.,    of   Ilkeston 
quote  as  follows,  per  ton  at  pit : 

Kilburn  Coal :  s  d' 

Best  London  Brights 9  9 

Large  Nuts  {U  to  3J)     9  6 

Small  Nuts  ifto  lj)  6  0 

BoughBrights    6  0 

Peas  (i  to  f)    S  0 

Slack     3  6 

Smudge 2  0 

Low  Main  (or  Tupton)  Coal : 

Low  Main  Brights 7  6 

,,     Nuts  7  3 

Hards  (Goed  Steam  Coal)     8  0 

Bakers'  Nuts  (1"  to  2")  6  6 

Slack    3  6 

The  Clay  Cross  Company's  Collieries,  Clay  Cross, 
near  Chesterfield,  quote:— 

per  ton 
at  pit. 
s.     d. 

Best  Main  Coal 10     6 

Best  Silkstone 10     0 

Best  House  Coal   B     6 

Best  House  Nuts  8     0 

Treble  Screened  Cobbles 7     9 

Best  Cobbles 7    3 


NOTTINGHAMSHIRE . 

The  Digby  Colliery  Co.,  Ltd.,  near  Nottingham, 
quote  per  ton  at  pit : — 

Digby  Coal: 

Stfam.  s.    d. 

Best  Hand  Picked  Hard  9     0 

Steam  Hard    7     9 

Hard  Nuts  7     0 

Gedling  Colliery. 
Hiob  Bazel. 

London  Brights,  1  to  B  in.  cube 12    0 

Large  Nuts,  2  to  4  in.  cube  9     6 

Small  Nuts,  ■]  to  2  in.  cube 5     6 

Stbam  — Top  Hard. 

Best  Hard  ;i  0 

Hard  Steam    8  0 

Cobbles    7  0 
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CHEMICALS    AND 
OILS. 

CHEMICALS. 


Messrs.    S.   W.    Royse  and    Co.,    Albert   Square, 

Manchester,  quote: 

£    s.  d. 

Acids:  Oxalic - 0     0     2J  per   lb. 

Picric,  Crystals 0    0  11 

Tartaric  at  Manchester  ...     0     0  10| 

£     s.     d. 
Acetate  ofLime:  Brown  at  Manchester  net     it  10     0  pw  ton. 
Grey  „  ...  11  10    0 

Alumina  :  Alum,  Lump,  loose 5    5    0 

in  casks  5     7     6 

,,     Ground,  in  bags  5  15 

Sulphate  of  Alumina,  14%   4  10 

Ammonia  :  Carbonate 0     0 

Muriate   Grey    f.o.b.  Liverpool  24     0 

Sal-ammoniac, Lump,  lsts,  del'1   U.K.  42     0 

,,      2nds,         ,,  40     0 

Sulphate  f.o  b.  Liverpool  13     5 

Arsenic  :  Best  White  Powdered    net  12     ."> 

Bleaching  Powder,  35%  ,,     4  10 

Borax  :  British    Ketined  Crystal ,,     12     0 


0 

0       „ 

3|  per  lb. 
0  per  ton. 
0 


Coal  Tar  Products : 


Benzole,  50  90  % 

0 

0    6   per  gal. 

90% , 

0 

0     7 

Carbolic  Acid  Crystals,  34  35°  C 

0 

0    6     per  lb. 

39/40°C 

0 

0    6J      „ 

„     Liquid,    97  99%    ...     „ 

0 

0    9  per  gal. 

,,     Crude,  62* %  at  60  F. 

f.o.b.     , 

0 

1     9 

Creosote,  ordinary  good  liquid 

0 

0     1J      „ 

Naphtha,  Crude,  20  %  at  120°  C 

0 

0     3 

,,      Solvent,90%  atl60"C.f.o.b  ,, 

0 

0     8 

,,   95%  at  160°  C 

0 

0    9 

,,   90%  at  190°  C 

0 

0  10 

,,      Bectified,  flash  point  over 

73°  F f.o.b.    ., 

0 

0  11 

Bectified,  flash  pointover 

100°F f.o.b.    ,, 

1     0 

Naphthalene,  all  qualities. 

Pitch f.a.s.  Manchester.     ,, 

1 

11     6  per  ton. 

Copperas  :  Green,  in  bulk  

0 

12     6 

,,         barrels  f.o.b.  L'pool  ,, 

1 

19     0 

Cake 

1 

2     6 

Copper:  Sulphate 

22 

15    0 

Cyanides :  9S%  minimum 


i.o.b.    net    0    0    8    per  lb. 


Lead:   Acetate  (Sugar)  White.  English 27  10  0  per  ton. 

,,  Foreign  ci.f  D.K24     5  0 

Grey  21  15  0 

„  ,,         Brown  at  Manchester  17     0  0 

Nitrate 24     0  0 

Litharge,  Flake  15  10  0 

Powder  16    0  0 

Bed    Lead,    Genuine,  ci.f.  London 

1,      :.  ,,   15  10  0 

White     ,,  ,.  Dry 16  15  0 

Naphtha  (Wood):  Miscible,  60o.p 0     2  10  per  gal. 

Solvent 0     2  7 

Potash  :  Bichromate...  delivered  England...    0     0  3    per   lb. 

Carbonate,  90/92  %  ...ci.f  Hull ...  18  10  0  per  ton. 

Caustic,  75/80  %    20  16  0        „ 

Chlorate  netO    0  3&  per  lb. 

Montreal in  Store,  Liverpool  35     0  0  per  ton. 

Prussiate,  Yellow     ne',    0     0     5  per   lb. 
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\sh,  Caustic,  48  "..,,  Ordinary   ..     net  5  5  0     per  ton. 

Refined."..  ..   ,,  6  5  0 

„     Carbonated,  4*  % ,,  5  10  0 

,,        58  %     (Ammonia 

Alkali)  net  4  10  0 

,,     Bleachers'     Refined     Caustic 

50/52  % net  6  10  0 

Caustic,  White,  77  °u „  10  10  0 

,,       70°, 9  12  6 


8  12     6 


Cream,  60  % .,  8  10  0 

Crystals,  in  bags   3  0  0 

barrels   3  7  6 

Acetate  c.i.f.  Hull  net  16  15  0 

Bicarbonate,  in  1  cwt.  kegs 6  15  0 

Bichromate delivered  England...  0  0  2}     perlb. 

Chlorate  net  0  0  3^  per  lb. 

Nitrate  ..ex  quay  Liverpool 11  7  6  per  ton. 

Phosphate 9  5  0 

Prussiate net  0  0  3|  per  lb. 

Silicate,  Solution,  140'  T\v 4  10  0  per  ton. 

Sulphate  |  Glauber  Salts) 112  6 

(Salteake,  93     I 1  15  0 

Sulphur :  Recovered     4  15  0 

Roll    6  15  0 

Flowers 7  10  0 

Zinc  :  Sulphate    6  15  0 


MINERALS. 

Barytes  :  Lump  Carbonate,  90/92".,  .  . 
Sulphate,  No.  1,  White 

China  Clay  :  of  various  qualities  for  all 
purposes  ;  prices  from  about 
11/-  to  about  30,'-  per  ton, 
f.o.b.  Cornwall  :  stocks  also 
kept  at  Runcorn  and  Preston. 
Quotations  given  carriage 
paid. 

Chrome  Ore:  Basis  50%  c  i.f.  British 
Ports 

Manganese:  Lump  c.i.f.  Liverpool  10',d. 

Ochre  :  French  JC  f.o.b.  Rouen,  net 

„     JF 

Talc:  (French  Chalk) c.i.f.   Liverpool 


OILS,  etc. 


£     e. 
3  10 

2   15 


per   metallic   unit. 

2  S     0  per    ton. 
5  10     0 

3  10     0 


£     s.    d. 

Aniline  Oil  net    0    0    4J  per  lb. 

Salt 0    0    4J      „ 

Castor    Oil  :    French,   1st  pressure,  f.o.b. 

Mat  ■   11.     1.       1  I  22  15     0     per  ton. 

English.  1st  pressure,  f.o.r. 

Hull,  less  2J  23    5    0 

Cocoa  Nut  Oil:    Ceylon,   ex    store  (Ian 

Chester .'.....net  29  10    0 

Cochin,  ex  store  Man- 
chester   net  82    0    0 

Cotton   Seed  Oil :  Refined  at  Hull,  less 

21    ,  naked  11    7    8 

I    lib  I      ut  Hull,  less 

2J%  nuked  14  17     6 

Glycerine  :  Grade,  80%    ...  net  81    0    0 

Linseed  Oil :    Raw        at  Hull,  li 

naked  15     2     6 

Boiled at  Hull  1088  2)% 

naked  16     2    6 

Starch  :    American    Pearl.,  ut    Manchester, 

net     8  15     0 

Dextrine ,,     18     0    0 

Farina „     15  15     0 

Shellac:  Standard  TN  orange  spol  L40/-      per  cwt. 

Turpentine  :  Amenean at  Liverpool  38     0     0 

Russian     at  Hull. ..net   19     0     0 


TIMBER 

Messrs.  Alfred  Dobell  and  Co.,  Liverpool,  quote  : 
COLONIAL  WOODS. 


£ 
Quebec  Square  White  Pine...  per  cub.  ft.  0 

Quebec  Waney  Board  Pine...          ,,  0 

St.  John  Pine,  18  in.  average        ,,  0 

Lower  Ports  Pine ,,  0 

Quebec  Red  Pine ,,  0 

Quebec  Oak,  1st  quality ,,  0 

Quebec  Oak,  2nd  quality 0 

Ash     ,  0 

Elm    „  0 

Hickory 0 

Quebec  Birch    ..  0 

St.  John  Birch 0 

Birch  Planks 0 

Sprues  Spars     ,.  0 

Deals. 

1st  quality  Quebec  Pine  per  std.    22 

2nd    do.  do.  

3rd     do.  do  

St.  John,  N.B.,  etc.,  Spruce 
Lower  Ports  Spruce 


2     0 

0  11 

1  0 


11  10 
6  15 
6  10 


Spruce  Boards 5  10    0  6    0    0 

UNITED   STATES,  etc.,  WOODS. 

Pitch  Pine. 

£    s.   d.  £   s.  d. 

Hewn  percub.  ft.  0     1     4  to  0     1     8 

saWn :.:;.":.... „     o  o  n  o  1  e 

Planks,  Stowage 0     0  10  0     10 

Boards,  Prime  per  std.    12  10    0  16     0    0 

Oak  Timber  percub. ft.  0    16  0    2    6 

Oak  Planks   0    16  0    2    1 

East  India  Teak per  load  12    0    0  16    0    0 

Greenheart ..          8  15    C  7  10    0 

EUROPEAN  WOODS. 
Timber. 

£  s.  d.  £  s.  d 
Riga  Redwood  .,  peroab.fi.  0  1  6  to  0  2  0 
Dantzic    and     Memel     Fir, 

Crown     0     2     1  0     2     6 

Dantzic    and     Memel     Fir, 

Middling    0     19  0     1   11 

Stettin   0    1    9  0    1  11 

Swedish 0     10  0     13 

Riga  Whitewood    ..          0    10  0    13 

Nmway  Mini]  g  Timbei 0    0    9  0    1    0 

Dantzic    and     Stettin,    etc., 

Oak 0     2     6  0     8     0 

Norway  Spars                                      0    12  0    19 

Deals. 

Bed   Archangel  and  Oi 

,,.,                             per  std     19    0    0  20    0    o 
Red  Archangel   and    Ol 

2ndqnalitj                                            1 1    0    0  16    0    0 

l;,  i   \n  bai    i !   and   0 

,,                                                      10    10     0  12   10     0 

St.  Petersburg,  Is!  qualitj                        L8    o    0  17  10    0 

II     (I     0  15     0     0 

11    10     0  16     0     0 

,:•   11     0     0  12   10     0 

Uleaborg    10    0    0  12  10    0 

Gothenburg   11     0     0  16     0     0 
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SELECTED     PATENTS. 


Compiled  expressly  tor  thi 
Copies  0/ Specifications  ma 

NEW     PATENTS    APPLIED     FOR 


by   Messrs.  Page  and  Rowlingson,   Engineer-in 
Bridge  Street,  London,  E.C.,  and  at  Manchester. 


Patent  Office  Sale  Branch,  is,  Southa 

uniform  frici  of  8d, 


■  rnn 


20315a  04.       S.    H.     Adams.    S-otswood  -  on  -  Tynt 

Feb.  15— Improvements  in  penstocks  and  sluices.     (Date  applied  10 
W04.) 
28403a  04.     E.  Lines.  London.     Feb.  15th.— Improvemen 

in   and   in  111  imm.Hn  .-    1..1   u-c    and  in  connection  with  the  tieatmei 

of  sewerage  and  other  liquids  for  the  purification  Ihi  reol 
2883.    E,  Parhes.  Birmingham.     Feb.  13th— A  composilic 

for  lining  puddling   and  other  furnaces  111  winch  pig  or  scrap  iron 
balled  or  melti  d,  and  {.;■   nnilar  purposes. 
2889.     C.    Dawe.    Plymouth.     Feb    13th. -Improvements  i 

2897.    W.H.  Luther.  Glasgow.  Feb  13th.— Improvements i 


A.   Allison,    London.      Feb    13th— Imprc 
lor  air-brak<  systems     (A.  B  Levy,  VS.A  1 

ndon.     Feb.  nth. -Improve 
.  break  systems.    1,1.  B.Levi    :    ' 
2924.    L.   Hanehe,   London.     Feb    1 ,th      [m]      .< 


2922. 

2923.    C.A.Allison,  Lc 


2933.  P.  G.  Tismer.  London.  Feb  13th  -  Automatic 
oiling  device  and    alarm    foi     engine,.      1  Date  applied  lor,   April   41I1, 

2941.  W.  S.  Morgan,  Kingston-on-Thames.  Feb.  13th. 
An  improved  axle  for  autom  jblles.    (Date  applied  lor,  Feb.  nth  11,04.) 

2947.  J.  Badeker,  London.  Feb.  nth. -Improvements  in 
metallic  rod  packing*.    (Date  ai  ;  1       I         '     11 

2951.  R.  Young  and  J.  Yelton.  London.  Feb.  13th.- 
uls  in  or  relating  to  inlei  11  il  combustion  1  in  Mm  s. 

2965.    J.     W.     WadKin     and     D.    J.    Jarvis,    London. 

Feb.  13th —Improvements  relating  to  cuttets  lor  wood  working  and 
a<  lanes. 
2973.    E.   Richardson,   London.     Feb.    1  ;th      \   new  self- 
ulating  and  release  1  run  and  other 

ngines. 
2984.     K.  Gossweiler 
in  and  rela 

2997.  J.  T.  and  J.  Taylor,  Ltd..  and  W  G.  Athins. 
Batle    .'*  1. 

30JO.    J.  E.   Lea,  Glasgow. 
3006.     E.   S-chofield.   Brighouse. 


J.    McRac.    London.       Feb.    1  itli        Improved   device 
;  nuts. 

T.    Suzuki.    London.      Feb.    14th.  —  Improvements 

C.     Walton,     and     G.     H.     Rayner,     Seascale. 

aery  for  drilling 

P.   A.   W.    Parkyn,  and  A.  Allen,  Manchester. 
E.   Reynolds,    London.       let)    14th.     I 


3048.     C.    B.    Luckman.    Birmingham.      Feb.   14th.— Im- 
ivater  pipes 

3050.     R.    F.   Black  and  The  Wilhinson  Sword  Co.. 
Ltd.,  London.     Feb,  14th,  -Improvements  In  lo,  k  nuts. 


)iil  1. 
»015 


3031. 
3039. 


3062. 

xpnndiu 
3064. 


T.    B.    Pea, 

baingi 
A.   Pomfret 

10  apparatus  For  mi 

oil  and  pi  trol  engl 


14m.— Adjust  ible 


London.     Feb 


tin  cylindi 

Hutchinson, 


3096.  J.    E.     Spagnoletti     and     A 
London.      Feb.    r  it n.  -An    improved    eng 

gauging,  levelling  and    '-lici  operations. 

3097.  P.  M.  Justice,  London.     Feb.  1  itli  -  Improved 
for  locking  nuts.     1  111,     l,u. ,,.„:,  I.    '..Y..'e       I    -    I  ) 


A.J. 


Feb. 


3175.  A.  M    Nicholas.  London.     Feb.  rsth.-An  improved 
rotary  filtering  apparatus  I  I  liquids  or  solutions  from 

limes,  sewage,  and  the  Ilk. 

3176.  A.  Aitchison  and  D.  Upton,  London.     Feb.  151I1. 

i:s  in  apparatus  lor  moving  articles  in      : 
ing  mills. 
3178.    J.  Hopkinson  and  Co.,  Ltd..  and  J.  Hopkinson. 
London.     Feb.  1.5th.— Improvements  in  \ai\cs  anu 
3180.     E.  G.  Harris,  London.     Feb.  15th.— Improvements  in 


3187.     C    Baxter  and  A.  Eavold,  London,     lib    1 

■■  nun!  in  or  connected  with  startingand  drivirg  imi  li. 
uitable  for  use  with  ga-  engines,  clectio. motors   and  ,  : 

3199.  A.  C.Jackson,  London.  Feb.  15th.— New  or  imp 
ul  lock. 

3206.  S.  R.  Stone.  London.  Feb.  iSth— An  improved 
■..  1  (  nitight). 

3210.     A.   T.Cass. 

3215.     J.L.   Dunn 

its    in    or    c 

■  eto  steam  generi 
3229.    W.  J.  Crosi 


Keighley. 


Fe- 


ll pi 


,  Liverpool 
d  A.  V.  Coste 


Manchester. 


3268. 


E.   C.  Harvey,    London.     Feb   1.  ,1  ... 

1 
ining  like  op.  ra 
J.N.Russell,  London.    I  I 


iprovel  method 


ilation 
ith.-In 


3286.     V.Schwaninger.  Londoi 
v.dv.s.ir  cocks  by 
3288.    The   Warwick    Machinery    Co..    Ltd., 
Samuelson,  London.     1  1       Impi 

3302.    N.  L.Tullis.  Glasgow.     Feb 

3309. 
Chester 

3319.  J.  A.  Davenport.   London.     I 

3320.  G.     E.    Charlesworth   and    W.    Charlesworth, 
Sheffield. 

3331.    J.   Stanton,   Junr.  Chorley.      Feb 

io    driving  pur- 

3357.    C.  A.Vandervell  and  W.  Hodgson,  London.  Feb 
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3359.     Fraser  and  Chalmers,  Ltd..  London 

!    mean-    tor   -curing  pa  t-  t ' 
imp  mills.    (F.  H.  MUtlu 


Feb  17th 
W,  McFarld 


tappets  to  the        falling 


ng   faces,   whereby  lh<  s.od  pawls  are  prevented  from 
a  position  below  the  plane  of  the  bottom  of  the  balance- 
eights,   but    are    not  confined  in  their   upward    movement.       The 
balance  weights  normally  tend  to  hold   the  pawls  in  their  utter  i.ost 


3367.    H.  G.   Nye.    Lor 


n] 

.      Siegfried. 


RECENT     SPECIFICATIONS. 

GRAIN    CONVEYERS. 

Robert    Boyd.    Ltd.,    and    T.    Stevens,    both    of   Bury 


Edmunds.     April 
>vements  in  the  arrangement 
ivcying  baric 


This   invention    relates 
of  ma<  1 
substances,  in 
refers    particulai 
as  band  conveyers.      In  the  uppc    | 
..arc-house   or  store   is   constructed    a   frame,  which  supports  rollers 
placed  at  suitable  distances  apait,   upon   which  the    earning  band 


wi  h  the  notches  i:i  the  pins.     A   further  feature  of  the  i 
slsts  In  attaching  the  buckets  to  the  grab-frame  by  meat 

hinges.    Bv  this  means,  n<  t  onlv  i-  it  p.s-irle  !■•  employ  short  hinge- 
'    e  extent  to   which   the    gra' 


be    opened    :- 


E.  S. 


STEAM    BOILERS. 
Hindley.    L.   A.   Hindley.    H.   D.   Kindley    and 


W.  Stanford,  all  of  Bourlon,  Dorset.     Mo    ' 
present  invei.l 

particularly  u  imilar  vehicles,  and  lor 

launches.     Acci  tor  maintain- 

ing the  norm..!  "i    the  boile', 

g  the  water  line  beneath  the  steam  -i 

the  lire-box.  thus  enabling  the  engine  to  i 

Without  causing  any  part  of  the   internal  fire-box   or  tubes  to  be  un- 
covered with  water.     This    is    effected  by  placing  Ihi 
holler  as  low  down  as  possible  and  extending  the  external  tire-box  or 


.  the  spot 


I  >n  each  side  of  the  band,  rails  of  iron  c 

i  :  riage  fitted  with  roller-  to  deflect 
•   .   carrying  bind,  ior  the  purpose  ol  delivering  the 
th<   momentum  atl  i 
i  ■ 
where  the  delivery  ol  th. 
inrthrr  of  an  an   ngem 
rough  shaped  box.  fixed  under  Ihi 

ement  I 

i  hi 

GRABS. 
The    Thames      IronworKs     Shipbuilding    and     Engl- 
neering    Company.    Ltd.,    and   G.  J.    Hone,  of  Canning 
Town,  E. 

■ 

I.. dure  of  ihe  invention 
.1'itomaticallv    - 

nbed    in    the 
ge.o  the  M-rtj.  al  i 

■minuted  on    i 
hinge  pin   held    In   the   si 

c  weight.     The  pawl  and  the  I 


Fioi 

l — L 

. 


! 

■ 
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NEW    PUBLICATIONS. 

"THE  MINING  YEAR  BOOK  1905." 

With   Directory  of   Directors,  Secretaries,  Mining  Engi- 
neers and   Metallurgists,  and   a  Glossary  oi  .Mining 
Terms.     Edited  by  A.   N.  Jackman,  with  an  intro- 
duction by  J.    W.  Broomhead.     Published  by  "The 
financial  Tunes."     15s.  net. 
This  is  a  work  which   should   be  in  the  possession  of 
everj    investor,   the  information  it  contains  is  reliable, 
and  the   general   arrangement  to   facilitate  reference   is 
all  that  can  be  desired.     Mr.  Broomhead  is  responsible 
for  the  very  informing  introduction,  which  in  a  concise 
manner,   deals  with  the  chief  developments  of  the  gold 
mining   industry   throughout    the    world.      Our   readers 
will   be  interested  in  the  departure  made  this  year  in 
dealing  with   the  output   item.       Since  the   war,   most 
Transvaal   companies   have  made  their  returns  in  fine 
gold,  and  this  procedure   was  recently  adopted   by  the 
majority  of  Westralian  concerns.     Under  these  circum- 
stances the  statistics   hitherto  given  in   this  publication, 
have  been  replaced  by  a  tabulated  statement  embracing 
the  following  comprehensive  particulars  covering  recent 
years  :  tonnage  of  ore  crushed,  yield  from  mill,  average  ; 
total   fine   ounces  ;    working  revenue,  costs  and  profit- 
total  under  each  heading,  and  amount  per  ton  milled. 

The  entire  work  is  arranged  on  the  index  plan  ; 
mining,  finance,  exploration  and  allied  companies  are 
grouped  in  alphabetical  order,  and  details  concerning 
each  company  are  placed  under  distinctive  headings. 
The  several  valuable  sketch  maps  of  gold-producing 
countries  have  been  brought  up-to-date  in  matter  of 
railway  construction,  etc.,  and  the  general  utility  of  the 
glossary  ol  mining  terms  has  been  greatly  enhanced 
by  the  inclusion  of  French  and  German  equivalents  of 
the  words  defined. 

"  ENGINEER  S  VALUING  ASSISTANT." 

Being  a  practical  treatise  on  the  valuation  of  collieries, 

and  other  mines,  with  rules,  formula;,  and  examples, 

also    a    set    of    valuation   tables  calculated   on   the 

principle  of  allowing  interest  to  a  purchaser  of  any 

annuity,  benefit,  or  income,  derived,  or  to  be  derived 

from  mines  or  otherwise,  at  one  rate  of  interest  and 

redeeming  the  capital  invested  at  another  practical 

rate    Oi    interest,   and    table    of   value   showing    the 

discrepancies    existing    in    the    ordinary   tables   of 

present    values    and    the   errors   created    by   them. 

By    11.    I).    Hoskold,  with   an   Introductory   Note  by 

the  late  Peter  Gray,     Second  Edition.    Longmans, 

( ,1  een  and  G  1,     7-.  6d. 

As   pointed   out  in  the  introductory  n  4c,  this  work  on 

m  of  mineral  property,  contains  matter  of 

greal   interest   for  both   the  professional   valuer  and  the 

11    the  former  in    its  ample  discussion  of  the 

principles  which  should  guide  him  in  the  discharge  ol 

nnl  for  the  latter  in  its  ti  eatment  of  problems 

«  in,  ii  .n  isc  in  the  practical  application  of  those  principles. 

i! 11. 11  v  of  the  principles  laid  down  by  the  author 

:     cientifically  demonstrated  by  the  late   Mi 
Peti     Grai  

BOOKS    RECEIVED. 


NEW    CATALOGUES. 


11   U    R thwalte.    Charles  Griffin  and  Co.  Ltd. 

I  1  Institute.    Vol    I  XVI.    Edited 

Brough     E.  and  F,  N  Spoil 
1  ■  1    :  Henry  Sill. 


Messrs.  D.  Mitchell  and  Co.  Ltd.,  of  Keighley,  forward 
a  useful  blotter  with  celluloid  cover.  This  incidentally 
calls  attention  to  the  firm's  radial  drills,  and  shows  an 
interesting  selection  of  these  machines. 

"  Reed  Tools,"  the  title  of  Catalogue  F  issued  by  the 
Fairbanks  Company,  7S— 80,  City  Road,  E.C.,  is 
rendered  on  the  cover  in  vermilion  lettering  on  a  dark 
grey  ground  with  block  bordering  and  ornamentation 
and  at  once  attracts  the  eye.  This  catalogue  is  devoted 
to  stocks  with  solid  dies,  stocks  with  adjustable  dies, 
pipe  vises,  combination  vises,  pipe  cutters,  pipe  cutter 
wheels,  pipe  taps,  pipe  reamers,  combination  drill 
and  tap,  combination  pliers,  etc,,  and  shows  decided 
originality.  Its  aim  is  to  prove  the  truth  of  the  claim 
put  forward  on  the  title-page  in  the  words,  "  If  you 
don't  say  '  Reed,'  you  don't  get  'the  best,'  "  a  sentence 
which  is  repeated  on  almost  every  page  throughout 
the  catalogue. 

In  Bulletin  No.  5  the  Abner  Doble  Company, 
engineers,  of  San  Francisco,  illustrate  and  describe 
their  tangential  ellipsoidal  water  wheels.  Bulletin 
No.  6  is  a  paper  by  H.  C.  Crowell,  and  G.  C.  D.  Leoth, 
entitled  "  An  Investigation  of  the  Doble  Needle 
Regulating  Nozzle,"  printed  by  permission  of  the 
Civil  Engineering  Department  of  the  Massachusetts 
Institute  of  Technology,  and  containing  a  number  of 
interesting  illustrations,  diagrams,  and  tables. 

Messrs.  Joseph  Robinson  and  Co.,  engineers  and  iron- 
founders,  designers,  and  manufacturers  of  machinery 
for  rubber  and  gutta-percha,  and  bleaching,  dyeing, 
and  finishing  machinery,  of  Springfield  Lane  Iron 
Works,  Salford,  Manchester,  forward  leaflets  giving 
lists  of  their  manufactures. 

Messrs.  Graham,  Morton  and  Co  ,  Ltd.,  have  issued 
an  attractive  little  booklet  with  a  red  cover,  upon  the 
front  of  which  are  the  words  "  Pocket  this  Nugget." 
and  an  embossed  gold  nugget.  It  illustrates,  bv  means 
of  some  forty  small  blocks,  the  subject  of  handling 
and  transporting  materials. 


MEETINGS   FOR 

iday.  Mar.  3.     Ri      is 


I  HE    £.V.S77.V<;    IVkhh: 


F.niS„«i>     X,,,.::,- 

pi  1  ivements  Id  1. no 

M  I.Mecli.IC— GeoL.gis 


P.m   :    Lecture.  Mr.  G.   Marconi. 

Yireless    Telegraphv  '      I      ..; 

irlh  East  Coast  Ins: 
lunior  Insilution  "I  ! 
el,  8  p.m.      P»per."Pi  i    i 

e  Practice,'  Mi    W. i 

I  :     .  I'.ipci  .      '    I  !,,       |  i, 

mond    Minis    ,,f    souib    Africa,"    Professoi     H     \     Mi. 
L'nive  sity  College.  Gower  Street.  8  p.m 
SATCRDAV.    MAR.    4.— Glasgow  Technical    Collide    Suentili.    -,utv 
7^0  p.m.:   Paper,    '  Stem   Genci.itois   anil   thin    Failures, 
Mr.  Ge..  Ness.  M.I.Mcch.E. 

MONDAY,  Mar.  6. — Institute  of   Marine    Engineers,  Romford   Road 

St. .i1h.nl      S    p.m    :      Fuel     Testing.      Soculv    i.l      I 

Rov.il   United   Service   Institution    s   pin.      s 

Cantor  Lecture,  8  p.m., "  Internal  Combustion  I  nun,       Mr. 

Dugald  Clerk. 
ruESDAY,  MAR. 7.     Royal  Institution,  5p.m. :    Paper,'  S  ' 

Hioiiiclru      Studies,       Professor     K 

Society.  «  p.m. 
SVgDNBSDV)      M  ii-'.    •        Automobile    Cli 

elv    "I     1  "U.l  .11,    -    p. in  :•  \ 

Olilllli 

1 1..     1      .In! 1    ll.ul'oui     engineering,      Mi 

\.  r.  1.'  1      m  1       (   1 
1      1    i  ■ .    m  - 1  1       il  S tj    1  |i  p  m      1 

p   ,,.,      ,  I     .  II  I  ■!       II        11 

I  . 

I 

...  .     Dublin,  S  p.m. 

FRIDAY,   MAR     10.— Rugbv   Fug; 

.Minute   Btrui  tur<    ..1    Mil  .1-       M.     I      I      Milton 

;  I  .         ! 
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RHEOSTATS 

STURTEVANT  ENGINEERING  CO., 

LTD., 

147,  Queen  Victoria  Street,  London,  E.C. 


Ice  Making  and  Refrigerating  Machinery. 


CARBONIC 
ANHYDRIDE  (CO). 


AMMONIA 

COMPRESSION 
and 
LOW  PRESSURE 

ETHER  SYSTEMS. 


Over  2,600   Machines 
Built  and   Sold. 

0       0 

Results    Guaranteed. 

0       0 
Prompt   Deliveries. 

0        0 

AWARDED  SILVER 
MEDAL,  R.A.  SHOW. 

1904. 


H.  J.  WEST  6  CO.,  Ltd., 


CABLES:    •'  SAXOSUS   " 
TELEGRAMS:    "COPPERWORH 
PHONE  :  879   HOP. 


114—118,     SOUTHWARK     BRIDGE     ROAD, 
LONDON,     S.E 

rs  (o  H.M.  Iloitrnmcnr.    Wmt  Dcp.tri menr.  -ti'd  India  (Mice. 
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Engines 


Condensing 
Plant  .  . 

OF    EVERY 
DESCRIPTION 


Speciality :— 

High  Vacuum. 


the 

DIESEL 

OILENGINE 

IS    THE   MOST 

ECONOMICAL 

ENGINE  MADE, 

AND  IS 

MORE  RELIABLE 

THAN  ANY  OTHER 

OIL  ENGINE. 


The  Mirrlees  Watson  Co.,  Ltd. 


GLASGOW 


;>o       [supplement  page  iv.l 
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FURNACES. 


13,000 

WORKING. 
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Stokers 


BENNIS 

STOKER  &  CAMEL  FURNACES 


^ 


A  1SB 


Suitable  for  either  Lancashire 
or  Cornish  boilers. 


t'JMk 


THOUSANDS    IN    USE. 


'Wm  M^P^^jii 


' - 


Write    for   descriptive   BooKlet 


Ed.  BEN N IS  &  Co  L 

Little    Hulton    Iron    Works, 

BOLTON. 


TD., 


32         [sri'ru  mi  vi   p.c-t  \i.| 
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Destructors,  &c 


a 


Horsfall"  Destructors 


LOW  WORKING   COSTS. 

NO  NUISANCE. 

CHEAP  STEAM. 


Forced  Draught.      * 

For  Boilers  and  Furnaces. 

CLINKER  CRUSHING  &  SCREENING  MACHINERY. 
MORTAR  MILLS.    CLINKER  RRICK  PLANTS. 


Horsfall   Destructor  Co.,  Limited,  Armley,   LEEDS. 


Codes:     Licber's  Slandord  and  A. B.C.  (SIK  Ediliom. 


Boltons'  Downtake 
Superheater 


WITH  DOUBLE 
CIRCULATION. 


IMPROVED    BOX    AND       FIELD"  TUBES. 


Simple  and  Reliable. 

Saves  10  to  15  • 

Is  made  of  Steel 

throughout. 

A  large  number 

working  in- 
Textlle  Mills, 
Paper  Works, 
Collieries, 

Electricity  Stations, 
Flour  Mills,  etc. 

Suitable  for  any 

Working  Pressure 
up  to  200  lbs.  per 
square  Inch. 

Approved  of  by  Lead- 
ing Engineers  and 
Insurance  Co.'s. 


Readily  Applied. 


BOLTON    &    CO., 

Engineers  and  Superheating  Specialists, 
49,  Dcansgate,   MANCHESTER. 


CLAYTON,  SON  &  Co., 

LTD- 

HUNSLET,    LEEDS, 

MAKERS    OF    THE 

LARGEST  STEEL  TANK 

AND     THE 

LARGEST  GASHOLDER 
IN  THE  WORLD. 

ROOFING, 

CON STRUCTURAL 

STEEL     WORK, 
PETROLEUM     TANKS. 

London  Office:— 
"  Gas,  Leeds."  60.  Queen  Victoria  Street. 
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[|^l^@g^Wll^^'|      Locomotives,  &c.      fjd 

BALDWIN       LOCOMOTIVE       WORKS. 

Established  1831  Annual  Capacity  1,200  BROAD  AND    NARROW    GAUGE 

Single  Expansion  and 

Compound  Locomotives. 


Like  parts 

Electric    Locomotives   and   Electric   Car  Trucks  with 

WcstmghoubC     Motors 

Burnham,  Williams  &  Co.,  Philadelphia,  Pa.,  U.S.A. 

Cable  Addresses  :  -  Baldwin,  Philadelphia"  ;  "  Sanders,  London.        Ceneral  Averts  :  SANDERS  &  CO..  HO.  Cannon  St..  London,  E.C. 

THE  .   . 

Yorkshire   Patent 
Steam  Wagon  Co. 

Pepper    Road,   Hunslet,    Leeds. 

MAKERS     OF 

STEAM    MOTOR   WAGONS 

To  suit  any  trade  purpose,  and  to   carry  3,   4,  5,  and  6  tons. 


SWING  CUT  OFFSAW  GAUGE 

A  MONEY  SAVER.*,*,™ 


GRADINC  SIMPUFIED.THUS  SAVING  VALUABLE  TIMBER 

^-/PROVEITBYTEHDAKSFRtlTRlAl 

t_    ^       NO  TROUBLE  TO  FIX 

I  J.  B.  Stone  3  Co., 

J35  Finsbury  Paver 
London.  E.C. 

inufacrurersof.and  dealers 
in  special  Tools  and 
Machinery 


[supplement  page  viii. 


PACK'S     WEEKLY. 


M'lli'W>-i&T]f        Iron  and  Ste 


ELJH 


£  Gilbert  Thompson  &  Co., 

IRON  St  STEEL  WORK  CONTRACTORS, 
STRUCTURAL    ENGINEERS,    &c.     .    . 


London  Representative  : 

Paul  J.  Mallmann,  M.A., 

Civil  Engineer. 

Telegrams:  "Mallmann,  London." 
[i  No  :  5338  Westminster. 


London  Office 


116,  Victoria  Street, 
\A/estrnJnster,   $.M\f. 


SPEC.&LITY:    POETTER'S    GAS    PRODUCING    PLANT. 


IRON  AND  STEEL  WORK  OF   ALL   KINDS 
.      IN  .  . 
GIRDERS,   COLUMNS, 
BRIDGES,  ROOFS, 
BUILDINGS,  FENCING,  &c,  &c. 


DESIGNS  AND  ESTIMATES 
ON    APPLICATION. 


PROMPT    DELIVERY    AT 
LOWEST  PRICES. 


F.  A.  KEEP,  JUXON  &  Co 

& ,„ j|p  j 

TANKS 

FOR 

ALL    and     EVERY 
PURPOSE. 

MISCELLANEOUS 
IRON-PLATE   and 
CONSTRUCTIONAL 
IRONWORK. 

;  RATTED  WORK 

BARN     STREET, 

BIRMINGHAM. 

OF    EVERY    DESCRIPTION 

,,:,.,„» 
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IpA@I^.|WlIlStTif        Iron   and   Steel 


G 


1  W.  R.  Renshaw  &  Co., 


Manufacturers  of 


Limited, 


RAILWAY  WAGONS, 
WHEELS  &  AXLES, 
AND    IRONWORK, 
ALL  STEEL  HIGH- 
CAPACITY  WAGONS, 


IRON  &  STEEL 
STRUCTURAL  WORK, 
TANKS,  ROOFS, 
RIVETED    GIRDERS    AND 
PIPES. 


Phoenix  Works. 


London  Office: 

street0  EWc,LLIAM  STOKE-ON-TRENT.  | 

GGOOGGQGGGGGOGGGGGOGGGGOGGGGGOGQGGGGGGOGGGGQGO 


HerbertWerimL™ 

fipoDCATE  ST  *foRp© 

BlRMiriCfjAM. 

TELEGRAPHIC  ADDRESS 

"FLOODGATE'-  BIRMINGHAM. 
TELEPHONE     N?  373. 
STOCK     250.000     CROSS 


£d  iu 

IT 


TZ         '^~ 


*4 


* 


■— -i 


Q  t> '"  1 
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f^§l^$WMmnf   Electrical  Apparatus,  &c 

^ELECTRI^T-I  FTS-* 


BRITISH 


GOODS     OR    PASSENGER, 
HAND-ROPE    OR 
CAGE-SWITCH   CONTROL. 


Reliable, 

Durable, 

and  of  Simple 

Mechanical 

Construction. 


TURNER,    ATHERTON    &    Co.,    Ltd., 


denton,  MANCHESTER. 


Titan  Document  Binder. 


Engineers,     Shipbuilders,      Electric     Lighting 
Stations,  Collieries,  Iron  and  Steel  Works,  &c. 


Thousands  of  firms  supplied, some  of  "h,.m  ....  Sir  W.  Q    Armatrc 
Wh.tworth    ft   Co,    Ltd..    Babcock    ft   Wilcox    Co.    Ltd.    Leeds    Fo 
Company,  LtJ.,  Manchester  Ship  Canal.  John  I.  Thorn. 
Denncy  .t  £  "■.  Dumbarton,  etc.,  etc 
A     SAMPLE     SENT     FREE     ON     REQUEST. 


THE   TITAN   BINDER    COMPANY, 

31,  Queen  Victoria  Street,   LONDON,   E.C. 


OUR  SPECIALITIES: 


Perforating  Presses 
Embossing         „ 
Company  Seals 
Steel  Dies  &  Punches 
Wrot-iron  Brands 
Patent  Stencil  Drums 

&  Stencil  Plates 
ENGINEERS' 

INSTRUCTION 
ard  NAME  PLATES. 


THE     RUBBER     STAMP    COMPANY, 
4,    Broad    St.    Corner.    BIRMINGHAM. 
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tei^WllKILir?  Artesian  Bore  Wells 


C0RES  ^trIcted' 


Mineral  and  Artesian  Well  Boring  Machinery 
supplied,  and  Borings  contracted  for,  by    .   . 


JOHN  Z.  THOM, 


Telephone:   69  ECCLES. 

Telegrams :    "THOM,   PATRICROFT.' 


PATRICROFT. 


•:  PPI  E  Ml'  \  1    pag 
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iil|^g§i^jf    Pumps,  Condensers,  &c.  J 

The  Best  Industrial  Pump  in  the  World 


FOR    ANY     DRIVE. 


FOR 

ANY 

LIFT. 


FOR 

ANY 
MATERIAL. 


POSITIVE    ROTARY    PUMPS,    LTD., 

23,   NORTHUMBERLAND    AVENUE.    LONDON.    W.C. 

A    PERFECT     INSTRUMENT. 


THE 

SIMPLEST 

CONDENSER 


IN 

THE 

WORLD. 


Concentric  Condenser,  Ltd., 


53,    Northumberland    Avenue,    LONDON,    W.C. 


M  m;lh  3,   [905 
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Pumps 


•    I 


H  ^^^^^— — '—^^"i  I   IMiafc».iiii«rhiit»iilim        1    fTwi       1 i»——i ^«»-»». 


MATHER  &  PLATTltd 

SALFORD  IRONWORKS 

MANCHESTER 


z&& 
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J.  P.  Hall  &  Sons, 

n 


Ltd., 
ENGINEERS, 


AUTOMATIC 


OVER  1000  PLANTS  lit  OPERATION 
TREATING  MILLIONS  OF  GALLONS  OF 

SOLC     ^ANUFACTUfiSHS "  WATER 

LESSEN  &  HJORT, 


5  2, QUE  EN    VICTORIA  ST,  LONDON, 


PETERBOROUGH. 

We  make   a  SPECIAL  Compound 
Direct  Acting  Slow  Running 

Boiler  Feed 
Pump 


ECONOMICAL  AND  EFFICIENT. 

We  deliver  100  lbs.  of  Water  for 
the  expenditure  of  1  lb.  of  Steam.. 
Th,is  with  our  2,000  gallon  Pump, 
and  a  much  higher  efficiency  as 
the  size  of  the  Pump  increases. 

AN     IDEAL     PUMP     FOR     GENERAL 
BOILER    FEEDING    PURPOSES. 


a 


Little   Giant'   Turbines. 


r\       Water  Wheels,  Water  Motors,  and  Pelton  Wheels 
^■/  Simplest    to    Operate. 

,t  I ;  Cheapest    to   Erect   and   Maintain. 

■^■■Jf\s    Oive    Greatest    Efficiency.  Cheapest   to    Buy 

^>%uA  >  Require    Smallest    Amount   of  Water. 

\f      '^wff     °ver  •  •  J^ 


10,000 

"Little  Giant" 
Turbines 

made   and   in   use. 

OUg   LATEST    TPEATISE    ON    WATi  VJ    FREE     ON    APPLICATION. 

f  f  —  -  —         f+0%  Sol«     Manufacturers     of    "Little     Giant"    Turbines.     Turbine 

mWOVvGS        %jOm  Governors,  8Y.    Government  Contractors.    (Established  1856. > 

He*d  omcc  -    64f  MARK   LANE,   LONDON.  England. 
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VlMILT  If  Systems  for  Engineers 


f  .■•) 


SHANNON  SYSTEMS 


•w"  Dealing  with  Correspondence. 

^^    * -.       FIRST:   Copy  youi  letters, agreements, 
HBB  and  other  outgoing  coi 

on   the    Shannon    Letter    Copier, 
which  copies  ten  times  as  quickly 
as  an  ordinary  screw  | 
SECOND  :  File  the  copies  of  answers 
with  the  original  letters 
a  Shannon  Letter  Filing  Cabinet, 
in   alphabetical    and    chrono- 
logical  order. 

THE    RESULT: 

Perfect  Copies.  Instant 
reference  to  outgoing  and 
incoming  correspondence. 
Great  saving  of  time, 
worry,  and  hard  cash. 


Iter    Filing  Cabinet. 


The  Shannon  Letter  Copier 


Write  for  our  Booklet  No.  20,  which  deals  exhaustively  with  this  modern  system. 

Thc  Shannon  Ltd., 

Head  Offices  and   Showrooms: 

RopemaRer  St.,  LONDON,    E.C. 

F.    W.    SCHAFER,    Managing;    Director. 


A  Single  Idea  with  Vast  Possibilities 


Have  you 

seen  what  a 

Card  Index 

can  do  ? 


If  you  have 
not, 
^**^\      we  will  be 
glad 
I    to  show  you. 


THE     LYLE     COMPANY,    LIMITED, 

HARRISON     STREET.     GRAYS     INN     ROAD, 

LONDON,    W.C. 
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Time  Recorders 


EMPLOYERS     OF    LABOUR 

Can  save  at  least  5%  ON  THEIR  WAGES 

BILL,  and  thousands  of  employers  do  so  by 

the  use  of  the 


tfi 


Dey  Time  Registers 

which    are    automatic    machines     for     registering     the    hour    and    minute    at 
which    Employees    start    and    finish    work, 

and,  with  the  New  Attachment  provides,  in  addition  to  the  weekly 
time  and  wages  sheets,  the  CARD  SYSTEM  for  COST  KEEPING. 

The  "DEY"   combines  on   THE    ONE    MACHINE   the  good 
points   of  all    other   Automatic    Time    Recorders  on  the   market. 

They    are    of   British    Manufacture    Throughout. 

They  are  absolutely  the  best  Time  Recorders  in  the   World. 

They  are   the  cheapest  up-to-date   machine  on  the  market. 

They  are  guaranteed  perfect  in  every  detail. 

THEY     COMPEL     PUNCTUALITY. 


The  "  Dey  "  time  and  wages  sheets  combined  do  away 
with  time  boohs,  wages  books,  and  save  90  ° '/o  of  clerical 
work.  They  are  adaptable  to  every  requirement,  no  matter 
how   complicated. 

A  firm  using  15  machines  writes:  "We  shall  be  sorry  when  we 
change  the  boiler-shop  machine,  as  it  was  one  oi  the  earliest,  and  lias  had  the 

roughest  of  usage  together  with  the  maximum  of  viln.it ,and  rudest  of  shocks; 

hut  it  has  gone  on  working  the  whole  time  (nearly  six  years)  night  and  day,  and 

when  it  !4"i.-s  to  you  fi  ill  be  the  f  list  time  it  has  been  in  the  infirmary." 


Kull  particulars  from  tin   P  Manufacturers: — 

HOWARD    BROS., 

10,    St.    Georges    Crescent,    LIVERPOOL. 
London  Offices  :  100c,  Queen  Victoria  Street.  E.C. 

a  ess:  "Countable,  London."  Telephone  :  5690  Bane. 
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Wlimrf  Printing  Jfff 


■ 


REMINDER 


Are  you  on  our  mailing 

Uat? 

If  not  drop  a  F.  C. 


Catalogue 

and 

Circular 

Specialists. 


THE 

ATLANTIC  PRESS  Ltd. 

Weymouth  Street, 

Manchester,  S.E. 


4;  [SI  111  I  HEX! 
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T.  W.    BROADBENT, 


Victoria     .      .     . 
Electrical  Works, 

Huddersfield. 


Specialities : 

DYNAMOS, 

MOTORS, 

SWITCHBOARDS. 


STANDARD  MOTOR     Open. 


MORETON'S  E.G.  PAINT. 


{ELECTRO    OALVASISINO. 


Unequalled  for   . 


Coating  all  kinds  of  Machinery. 


Ask  for,  and  see  you   get   the    only    genuine. 
Guaranteed  ^  to  withstand 

heat    up    to  V*^^*.         400  degrees 

Fahr.,andis     <T"  Mor«ion^>    not  affected 

bv     climatic  '^^^^ conditions. 

THE     PAINT    THAT    WON'T    COME    OFF. 

Send  for  Sample  of  the  Sole  Manufacturers— 

The  Metallic  Paint  Co.,  Ltd.,  Cardiff. 


British  Steam  Specialties,  Ltd., 

LEICESTER,    A  80,    TURNMILL  ST 


VALVES 


LONDON, 

E.C. 

No.  t.     Standard 
Globe  Valve. 

;"'  '*]]■  ™ 

No.  2.     Renewable 
Disc  Globe  Valve, 
ijln.  ijln.  iln. 

5".     7/-     10/-      13/-     »/■ 
No.  12.    Standard 

Fullway  Gate  Valve. 

Iln.  iln    ,!■".    .Jin.  An 


ALL       5/ 

TYPES.     LIBERAL   DISCOUNT 


DRUM" 

PUMP. 


Write  lor  Catalogue  03. 

POSITIVE     ACTION. 

NO     VALVES. 
HIGH     EFFICIENCY. 

DRUM 
ENGINEERING  CO., 

27,  Charles  St., 

BRADFORD. 


The  CAPELL  Patent  Mine  Fan 

IN     USE     ON     MINES    ALL    OVER    THE    WORLD 

Furnace  Gas  Gleaning  Fans 


Induced  &  Forced  Draught 

Fans. 

Fans    for    Ventilation  of 

Buildings. 

ADVANTAGES :- 
Highest    Economy  In    Power- 
Small  Size  of  Fans. 


CAPELL  FAN  CO.,  13,  Moseley  St.,  NEWCASTLE-ON-TYNE. 
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GREEN'S    ECONOMISERI 


MAKES 

EASY 

WORKING 

IN  THE  BOILER  HOUSE. 


Saves  15  to  25  per  cent,  in  Coal. 


More  Steam  and 
higher  efficiency  at  less 
cost.  Large  reserve  of 
feed  water  at  evapora- 
tive point  always  ready 
on  sudden  demand  for 
extra  power. 

Catalogue  gives 
details. 


E/rnrril     O     CAM      I  ±A      WAKEFIELD,  MANCHESTER,  LONDON,      tf 
.   UKfcfclN    &   MJiN,    Ltd.,  AND    GLASGOW 


YORKSHIRE  MACHINE  TOOL  &  ENGINEERING 


WORKS 


LIVERSEDGE, 
Nr.  LEEDS. 


Designers    and    Builders 


High-Class    Machine 
Tools. 


;   holes  through   1  In.  plates 
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*  POWER  GAS  CORPORATION 

LTD., 

39.  VICTORIA  STREET,  LONDON,  S.W.,  and  STOCKTON-ON-TEES. 

Producer=Gas   Specialists, 

And   MANUFACTURERS  of 

PRODUCER-GAS  PLANT  for  POWER  &  HEATING 

WITH    OR    WITHOUT    AMMONIA    RECOVERY, 

under  MOND,  DUFF  »  TALBOT  '«»»• 

CONTRACTORS   TO  HIS  MAJESTY'S  AND  OTHER  GOVERNMENTS. 


James  Fairley  g  Sons, 

ZS£Z£?rr.      TOOL  STEELS 

Invite    attention   to  their   Unrivalled   Self-hardening  Sleel. 


Fairleys  SELF-HARDENING  Tool  Steel 


FOR  HEAVY  CUTS  AT  HIGH  SPEEDS. 


Is  considered  to  be  the  HARDEST 
and  TOUGHEST  Steel  yet  made 
(although  the  cheapest  in  the 
Marketl.  Small  samples  free  to 
approved  buyers. 


NOTE.-JAMES  FAIRLEY  6  SONS' 
v  WORKS  (Bramall  Lane.  Sheffield, 
\      and    Mill    Street    Forge    and     Rolling 

Mills,      Birmingham)      are    '     merely 

Branch   Departments,  and 


the  Head  Offices  :— 


OLD    MINT,  SHADWELL  STREET,  BIRMINGHAM. 


Bars  of  any  Section  in  Brass.  Bronze.       DICK'S     PATENT 

>     %aXw%~&&%fia£"~      EXTRUDED  METALS. 
The  DELTA   METAL  Co..  Ltd.  IIP.  Cannon  St..  London.  E.C. 

WORKS  ! LONDOn    AMD      BI&MIHChAM 
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